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US Environmental Protection Agency, Region 4
61 Forsyth Street SW

Atlanta, Georgia 30303

RE: Site Reassessment
Cracker Asphalt Company

Dear Mr. Howard:

In accordance with our current CERCLA grant work-plan, ADEM personnel performed a
Site Reassessment of the Cracker Asphalt Company Site, Cracker Asphalt Road,
Moundville, Tuscaloosa County, Alabama. The Site is the location of a former asphalt
refining and storage business that went bankrupt in the late 1960s, leaving behind
multiple large storage tanks containing bottoms or other byproducts. Groundwater
contamination from BTEX and other constituents was detected in monitoring wells at the
adjacent Southern Resins site. This contamination appears to have originated from a
leaking storage tank (at the Cracker Asphalt Site) that was previously leased by
Southern Resins for byproduct petroleum solvent storage. After several years of
monitoring, the data indicated that groundwater contamination had been naturally
attenuated; ADEM subsequently approved a request to discontinue monitoring. Despite
the presence of several large tanks that contain asphalt bottoms and/or byproducts, the
Site does not appear to pose an immediate threat to human health and the environment.
The owner has been advised to retain an environmental consultant to assist with the
assessment and removal of tank contents. At this time, the Site does not appear to
warrant further action under CERCLA.

If you have any questions concerning this Site Reassessment, please contact Dylan C.
Hendrix, at (334) 271-7987.

Sincerely,

O o N

James L. Bryant, PE Jov
Chief, Environmental Services Branch

JLB/dch
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-ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

CERCLA Reassessment
_ Cracker Asphalt Site
Tuscaloosa County, Alabama

1. INTRODUCTION

Under authority of the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA), the Superfund Amendments and Reauthorization Act of 1986 (SARA),
and a cooperative agreement between the United States Environmental Protection Agency
(EPA) and the Alabama Department of Environmental Management (ADEM), a Reassessment
was conducted at the Cracker Asphalt Company (CAC or the Site) located at Cracker Asphalt
Road, Moundville, Tuscaloosa County, Alabama. The assessment was to collect information

* concerning conditions at the site sufficient to assess the threat posed to human health and the
environment and determine the need for additional investigation under CERCLA. The .
investigation included a review of available file information, a comprehensive target survey, and
off-site/on-site reconnaissance.

2. SITE DESCRIPTION AND OPERATIONAL HISTORY

2.1 Location

The Site is on Cracker Asphalt Road in Moundvilie, Tuscaloosa County, Alabama. The
geographic coordinates of the site are 33°00'42.86" north latitude and 87°37'22.18" west

_longitude (Att 1). The facility is about 0.5 miles northeast of the Moundville Archaeological Park
(Fig 1). ' -

The climate of Tuscaloosa County is characterized as temperate with hot summers, mild*
winters, and precipitation during all months of the year. The average annual rainfall for _
Tuscaloosa, Alabama is 54.09 inches, with a 24-hour maximum of 6.44 inches. The 2-year, 24-
hour rainfall for this region of Alabama is 4.0 inches. The average annual temperature is
64.0°F, with an average summer temperature of 80.6°F and-average winter temperature of
46.7°F. (Ref 1, 2)

2.2 Site Description
The Site occupies 24 acres in an industrial area bound on the north by a mixed pine and"

_hardwood forest, on the east by a methane well access road, on the south by railroad tracks,
and on the west by the Alabama Biodiesel Corporation facility (formerly Southern Resins).

—— There are no fences securing the facility except for the fence along the west side of the Site

- which separates the Alabama Biodiesel Corporation property from the Site. Thick vegetation
and/or forested areas border most of the Site. The area is accessible to the public via Cracker
Asphalt Road and the surrounding properties to the north and east. (Fig 1, Att 2)

Some changes to the Site have occurred since the Sl report in 1995. Several large diesel tanks -
near the north end of the facility were removed prior to this reassessment, and evidence
suggests that some asphalt tanks may have been removed as well. Discussions with the




current operators at the Site revealed that the tanks were removed and sold as scrap metal.
(Ref 3, Att 2)

2.3 Operational History and Waste Characteristics

According to the SI, the Site was purchased by Mr. Conrad Wesselhoeft in 1968 during a bankruptcy
sale. It was previously owned by Cracker Asphalt Company which operated an asphailt refining and
storage business. CAC left behind warehouses, shops, various types of petroleum and asphalt
processing equipment, a cooling pond, a sediment pond, and multiple large above-ground storage
tanks. After purchasing the property, Mr. Wesselhoeft began operating a metal fabrication business
manufacturing custom tank heads. Mr. Wesselhoeft operated his metal fabrication business under
the name of B&W Heads (Ref 3). In 2003, ownership of the site transferred to Mr. Wesselhoeft's
daughter, Anne W. Smalley, who is the current operator of B&W Heads (Ref 4). The S| noted that
Mr. Wesselhoeft had occasionally leased one of the large-capacity tanks to the adjacent Southern

. Resins Company for storage of by-product petroleum solvents; the leased tank was eventually
removed from the area and sold as scrap metal (Ref 3). Several other tanks throughout the Site have
also been removed and sold as scrap metal (Att 2).

The Sl identified several possible sources of contamination suspected of originating from the site.
These included a sediment pond, a cooling pond, the tank leased by Southern Resins Company, two
asphalt skimmer trenches, and several large storage tanks that have not been used since Mr.
Wesselhoeft purchased the site (Ref 3). During a recent site visit, it was discovered that many of the
* large capacity tanks on-site contained “bottoms” or other asphalt-related by-products. Areas of
solidified tar or asphalt and stained soil were observed on the ground throughout the Site. (Att 2)

multiple Constituents of Potential Concern (COPC) including benzene, styrene, toluene, xylene,
naphthalene, dicyclopentadiene, and other aromatic compounds. Both ADEM and Eastman Resins
(formerly Southern Resins) determined that groundwater contamination near the eastern edge of the
property had originated from the petroleum solvent storage tank leased from Mr. Wesselhoeft. Data
from Monitoring Well 11 (MW-11), located near the eastern edge of the Southern Resins property,
'supported this conclusion (Ref 5). Data from down-gradient monitoring wells MW-3, MW-4, MW-5D,
and MW-11 indicated a decrease in contaminant concentrations over several years, and in 2006
Eastman Resins notified ADEM of its intent to discontinue groundwater monitoring (Ref 6). In 2008,
ADEM approved this request in a letter to the current owners of Southern Resins property, Alabama
Biodiesel Corporation (Ref 7). Earlier data indicated that concentrations of groundwater
contaminants in the vicinity of MW-3, MW-4, and MW-5D had decreased below detection limits. Data
from the final sampling event in 2006 shows that concentrations of contaminants in the vicinity of
MW-11 have decreased due to natural attenuation but are above state and federal benchmarks for

- drinking water (Ref 6). Groundwater contamination in the vicinity of MW-11 did not appear to be

~ migrating from the area as evidenced by the non-detect results from down-gradient monitoring wells
(Ref 5). As previously noted, the suspected source (the storage tank leased from Mr. Wesselhoeft) of

——- groundwater contamination in MW-11 was removed from the Site and sold as scrap metal (Att 2).

During the fall of 1985, samples were collected from contact seeps and springs along the banks of
the Black Warrior River and Carthage Branch, a nearby tributary. Analyses indicated that seeps in
these areas were contaminated with Volatile Organic Compounds (VOCs) including benzene,
methylene chloride, styrene, xylene, toluene, cyclopentadiene, and other similar aromatic
compounds. In July 2003, analyses of samples collected from the seeps found that.concentrations of
VOCs had fallen below detection limits. Eastman Resins notified ADEM that it would conduct -
additional monitoring at these seeps if trigger levels for COPCs were detected in monitoring wells
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MW-3 and MW-4. At this time there appears to be no further sample data available for the
groundwater springs and seeps along the Carthage Branch and the Black Warrior River.
(Ref 5)

3. GROUNDWATER PATHWAY
3.1 Hydrogeologic Setting

No change. The geologic units that outcrop in Moundville and the surrounding area are of
sedimentary origin and consist of gravel, sand, silt, and clay. At the site, alluvium and terrace
deposits overlie the Gordo and Coker formations of the Tuscaloosa Group. (Ref 3)

3.2 Groundwater Targets

The only public water supplier in a 4-mile radius of the Site is. Moundville Water Works (MWW),
which operates one well within four miles.(Ref 8, Att 1). According to previous assessments,
this well is screened in the Coker formation, which underlies the Gordo formation and terrace
deposits (Ref 3). MWW operates a blended system that uses 100 percent groundwater from
two active wells, serving a population of 4,200. The Hale County Water Authority purchases
water from MWW on an emergency basis only and is not being evaluated as part of the system.
The total number of individuals supplied.by groundwater divided by the two actlve groundwater
wells is about 2,100 individuals per well. (Ref 8, Att 1)

— --—-The well distribution.in.the 4-mile radius of the Site and.the populations served.by those wells
are as follows: Wells in 0 - 0.25.mile of the site, 0; the population served is zero. Wells in 0.25 -
0.50 mile of the site, 0; the population served is zero. Wells in 0.50 - 1 mile of the site, 0; the
population served is zero. Wells in 1 - 2 miles of the site, 0; the populations served is zero.
Wells in 2 - 3 miles of the site, 0; the populations served is zero. Wells in 3 - 4 miles of the site,
1 the populations served is 2,100. The total population supplied by the wells in the 4-mile radius
of the site is 2,100. (Att 1) :

There are two wellhead protection areas for the MWW system in the 4-mile radius of the site.
(Fig 2). Private water supply wells are expected in the 4-mile radius of the site due to the rural
nature of the area. The S| documented residences operating private wells in the 4-mile radius
of the Site, and it was noted that additional undocumented wells were also likely to be present in
the area. (Ref 3)

3.3 Ground Water Conclusions

There are two MWW welihead protection areas within four miles of the Site, and private water wells -
. have been documented in the area as well. MWW operates only one public drinking water well in the
- . 4-mile radius of the site and serves a population of 4,200. Despite evidence that the shallow terrace
-deposits and Gordo aquifers underlying the Site and adjacent property are contaminated, historical
groundwater monitoring data suggest a consistent decrease in concentrations over the years.
Additionally, the one public water supply well operated by MWW within four miles of the Site is
screened in the Coker aquifer, which is segregated from the overlying shallow aquifers by upper units
consisting of clay. Groundwater in the shallow terrace deposits underlying the Site also-appears to
flow toward the Black Warrior River and not in the direction of public water supply wells to the south.
Multiple factors indicate that the potential threat to public wells is minimal; however, because there
are known private wells in the area, additional surveys of nearby residences may be needed to




determine if private drinking water supplies are at risk of contamination. The presence of tar and
asphalt material in tanks and on the ground throughout the Site represents another potential threat to
groundwater resources. Additional investigation of shallow groundwater at the Site may be warranted
if private water wells are in close proximity to the area and if tar and asphait material on the ground
throughout the site are shown to contain leachable hazardous constituents.

4. SURFACE WATER PATHWAY
4.1 Hydrologic Setting

No change. Surface water exits the Site via several well-defined discharge points as well as
many other less-defined points. One probable point of entry (PPE) is at a point on the Carthage
Branch southwest of the Site. It appears that surface water draining into the sediment pond
exits the western portion of the Site and enters the Carthage Branch. Another PPE is located
near the northwest corner of the Site, the area with the lowest elevation, where surface water is
discharged directly to the Black Warrior River. (Ref 3)

4.2 Surface Water Targets

There are no public water supply intakes along the 15-mile surface water pathway (Att 1). The Black
Warrior River from the Oliver Lock and Dam to the Warrior Lock and Dam has a use classification of

Fish and Wildlife (Ref 9). The Carthage Branch has no use classification and is assigned the general
use classification of Fish and Wildlife. '

The Black Warrior River traverses both Tuscaloosa County and Greene County along the 15-mile
surface water pathway. Endangered and threatened aquatic species in both counties must be
considered when evaluating the surface water pathway. The endangered/threatened species for
Tuscaloosa County and Greene County are: Wood Stork, Mycteria Americana (endangered); Bald
Eagle, Haliaeetus leucocephalus (protected under the Bald and Golden Eagle Protection:Act);
Flattened Musk Turtle, Sternotherus depressus (threatened); Southern Clubhsell Mussel:. Pleurobema
decisum (endangered); Dark Pigtoe Mussel, Pleurobema furvum (endangered); Ovate Clubshell
Mussel, Pleurobema perovatum (endangered); Alabama Moccasinshell Mussel, Medionidus
acutissimus (threatened); Inflated Heelsplitter Mussel, Potamilus inflatus (threatened); Fine-lined
Pocketbook Mussel, Hamiota altilis (threatened); Orange-nacre Mucket Mussel, Hamiota perovalis
(threatened); Heavy Pigtoe Mussel, Pleurobema taitianum (endangered); Stirrup Shell Mussel,
Quadrula stapes (endangered); Mitchell's Satyr Butterfly, Neonympha mitchellii mitchellii
(endangered), (Ref 10). Along the surface water pathway are 9.39 miles of wetland frontage (Fig 3).

The Black Warrior River at Bankhead Lock & Dam near Bessemer, Alabama has a mean
annual flow rate of 6,443 cubic feet per second for Water Years 1929-2009. USGS discharge
data for the Black Warrior River at Bankhead Lock & Dam are collected from gauging station
02462500, located at 33°27'30" north latitude, 87°21'15" west longitude. (Ref 11) The Site is
outside of the 500-year floodplain (Fig 4). - .

4.3. Surfgce Water Conclusions

There are no public water supply intakes located along the 15-mile surface water pathway. The
Site does not appear to represent a potential threat to public water supplies via the surface
water pathway. There are 9.39 miles of wetland frontage along the surface water pathway, as
well as several threatened and endangered species known to inhabit portions of the Black



Warrior River. Previous assessments concluded that contaminants were likely released to the
surface water pathway by means of both overland drainage and groundwater to surface water
discharge. Samples collected from seeps and springs along the south bank of the Black
Warrior River and the east bank of the Carthage Branch indicated contaminants discharging to
the surface water pathway. Further monitoring in subsequent years did not reveal any
contaminant concentrations above laboratory detection limits.- It is unlikely that these seeps
currently pose a threat to the surface water pathway. The presence of asphalt material on the
ground and areas of stained soil throughout the Site may represent a threat to the surface water
pathway via overland drainage routes. Large-capacity storage tanks on-site are known to
contain “bottoms” of asphalt-related by-products, and structural integrity of the tanks is
unknown. Additional sampling of the stained soil and asphalt material throughout the Site may
be necessary to determine if an ongoing release of hazardous constituents to the surface water -
pathway is occurring. Sampling of the tank contents may be necessary to determine if they
contain hazardous materials that have the potential to release to the environment. It is also
recommended that the structural integrity of the tanks be evaluated to determine if any are
leaking and/or subject to overflow during rain events.

5. SOIL EXPOSURE AND AIR PATHWAYS

5.1 Physical Conditions

No change. The site is underlain by Bama Series soils, consisting of deep, well-drained, moderately

permeable soils that have a moderate available water capacity. (Ref 3)

5.2 Soil and Air Targets

The 2000 US Census states that the average household size for Tuscaloosa County is 2.58
persons with population density of 124.5 persons per square mile. (Ref 12) The estimated total
population in the 4-mile radius of the Site is 1,974 (Att 1). The population distribution is
summarized in the table below:

Table 1
CERCLA Reassessment
Cracker Asphalt Site
Tuscaloosa County, Alabama
Demographic Data
4-mile Radius
Distance From Site (miles) Population
0.00-0.25 |l 12
0.25-0.50 _ 32
0.50-1.0 107
1.0-2.0 419
2.0-3.0 " 621
3.0-4.0 783
Total Population : : 1,974




“There are no schools or daycare centers within 200 feet of the Site. There are two residences
200 feet of the southern boundary of the site. B & W Heads employs four full-time workers on-
site. The adjacent business, Alabama Biodiesel Corporation,-is currently inactive and no
workers are present. There are no fences securing the site except for a fence along the west
‘side of the site separating Alabama Biodiesel Corporation property from the Site. Thick
vegetation and/or forested areas border most of the Site. The area is accessible to the public
via Cracker Asphalt Road and surrounding properties to the north and east. (Fig 1, Att 2)

- 6.3 Soil Exposure and Air Pathway Conclusions

- There are no schools or daycare centers located in 200 feet of the Site and two residences are 200
feet from the southern boundary. There are four full-time workers on-site near areas of concern.
There are no gates or fences preventing access to the Site, representing a potential threat to human
health through direct contact with potentially hazardous materials. Areas of stained soil were
observed at the Site as well as areas of solidified tar and/or asphalt. Large-capacity tanks containing
“bottoms” and other asphalt-related by-products are located on-site. It is unknown whether these
substances exhibit hazardous characteristics, although it is likely that any aromatic compounds
originally present have since volatilized. Sampling of the stained soil, areas of solidified tar and/or
asphalt, and the tank bottoms may be necessary to determine if these substances are hazardous and

. ifthey pose a threat to human health and the environment.

6. SUMMARY AND CONCLUSIONS

—-The Cracker Asphalt-site-is located in Moundville, Alabama, near the Black Warrior River.--The Site - -

was purchased by Mr. Conrad Wesselhoeft in 1968. Various tanks, structures, and equipment were
left on-site by previous owners of the asphalt company. The current owner operates a custom metal
fabrication business, using one of the former warehouses and shops. Several large-capacity storage
tanks were removed and sold as scrap metal, but most of the original tanks are still present. Some
tanks contain bottoms and other asphalt-related by-products. Areas of solidified tar, asphalt, and
stained soil are present throughout the Site as well.

At one time, Mr. Wesselhoeft leased a large-capacity storage tank to the adjacent Southern Resins
Company for storage of by-product petroleum solvents. The tank was later determined to be a
source of groundwater contamination in the area. Since the early 1990s, Southern Resins Company
conducted groundwater monitoring in coordination with ADEM. The most recent groundwater
monitoring data show a consistent decline in contaminant concentrations in down-gradient wells. As
a result, ADEM allowed Eastman Resins (subsequent owner of Southern Resins) to discontinue
groundwater monitoring at the site. Other sample data collected from springs-and seeps along the
banks of the Carthage Branch and the Black Warrior River indicate that groundwater contamination
has significantly- declined in these areas as well.

There are few public drinking water wells within four miles of the Site, and these are screened in the
deeper Coker formation, which is confined by a thick clay layer. Any remaining groundwater
contamination is not expected to pose a threat to local public water systems. Private water wells
have been documented in the area, and additional surveys of nearby residences may be needed to
determine if the site poses a threat to nearby private wells. Additional investigation of shallow
groundwater at the Site may be warranted if private water wells are found in close proximity to the
site, and if tar and asphalt material on the ground throughout the site-are shown to contain leachable
hazardous constituents. :



There are no public water supply intakes located along the 15-mile surface water pathway. The
Site does not appear to represent a potential threat to public water supplies via surface water
routes. Groundwater to surface water discharge from nearby seeps and springs does not
represent a threat to the surface water pathway since recent sample data indicate contaminant
concentrations below detection limits. Wetlands and other sensitive environments located along
portions of the Black Warrior River could be negatively affected by conditions at the Site.
Additional sampling of the stained soil and asphalt material throughout the area may be
necessary to determine if an ongoing release of hazardous constituents to the surface water
pathway is occurring. Sampling of the tank contents may be necessary to determine if they
contain hazardous materials that have the potential to release to the environment.

There are no schools or daycare centers within 200 feet of the site and two residences are 200
feet from the southern site boundary. There are four full-time workers on-site near areas of
concern. There are no gates or fences preventing access to the site, which may represent a
threat to human health through direct contact with potentially hazardous materials. Areas of
stained soil were observed at the Site as well as areas of solidified tar and/or asphalt. Large-
capacity tanks containing “bottoms” and other asphalt-related by-products are located on-site. It
is unknown whether these substances exhibit hazardous characteristics, although it is likely that
any aromatic compounds present have already volatilized. Sampling of the stained soil, areas
of solidified tar and/or asphalt, and the tank bottoms may be necessary to determine if these
substances are hazardous and pose a threat to human health and the environment. Typically,
abandoned, off-specification tar and asphalt would not be associated with hazardous wastes
and toxic constituents. However, no true sampling determinations have been performed on the’
contents of the tanks.

Evaluat|on of tank contents and areas of stalned sonl may be needed in order to determlne if a
removal action is necessary. The owner of the Site has been advised to retain an
environmental consultant to assist with the assessment and removal of tank bottoms and to
address other areas of concern. ‘At this time, the Site does not appear to warrant further action
under CERCLA.



REFERENCES

1.

10.

11.

12.

University of North Carolina, Chapel Hill, NC, “Period of Record General Climate Summary,
Precipitation,” The Southeast Regional Climate Center, July 14, 2008,
<http://www.sercc.com/cgi-bin/sercc/cliMAIN pi?al5550>.

US Department of Commerce, US Department of Agriculture, Technical Paper No. 40,
Rainfall Frequency Atlas of the United States, January, 1963

Stamps, Jeremy H., ADEM, Land Division, Site Investigation, Cracker Asphalt, Moundville, .
Tuscaloosa County, Alabama, EPA ID No. ALO000472712, Ref. No. 6243, 1995

County Commission, Tuscaloosa County, Alabama, Online Tax Assessment Maps, January
13, 2011, <http://www.emapsplus.com/ALTuscaloosa/maps/>

'ITL, Inc., 2005 Semi-Annual Groundwater Monitoring Report, Eastman Resins Site,
Moundville, Tuscaloosa County, Alabama, November 22, 2005

Guin, Richard J., Eastman Chemical Company, Correspondence: RE: Termination of
Groundwater Monitoring & Final Report, July 10, 2006

Bryant, James L., ADEM, Land Division, Correspondence: RE: Termination of Groundwater
Monitoring Activities, February 29, 2008

AIabama-Departrhent of Environmental Management--2008. Public Water System Details— -
for: Montgomery (ALO000651), Drinking Water Watch, SDWIS Version 1.2.

Alabama Department of Environmental Management. 2008. Water Use Classification for
Interstate and Intrastate Waters, Revised May 27, 2008. Water Quallty Program, Water
Division, p. 301-344. .

US Fish and Wlldllfe Service, Daphne Field Office, “Alabama’s Federally Listed Species,”
Alabama Ecological Field Station, March 2, 2010,
<http://www fws. gov/daphne/es/speueslst html#Tuscaloosa>

USGS, Surface Water Annual Statistics for Alabama, Gauging Station No. 02462500 —
Black Warrior River at Bankhead Lock & Dam Near Bessemer, AL, January 13, 2011

US Department of Commerce, US Census Bureau, Profiles of General Demog.raphic
Characteristics: 2000, Geographic area: Tuscaloosa County, Alabama, Profiles of General

- Demo. Characteristics, May 2001, <http://www.census.gov/prod/cen2000/dp1/2kh01.pdf>


http://www.sercc.com/cgi-bin/sercc/cliMAIN.pl7al5550
http://www.emapsplus.com/ALTuscaloosa/maps/
http://www.fws.g0v/daphne/es/specieslst.html%23Tuscaloosa
http://www.census.gov/prod/cen2000/dp1/2kh01,pdf

ATTACHMENTS

1.

Ford, Joseph L., ADEM, Permits and Services Division, Information Systems Branch,
Comprehensive Exposure Pathway Target Map, Map assembled and graphic additions
made utilizing ArcView® GIS 3.2, Background image U.S.G.S. 7.5 Minute Series (Scale
1:24,000) Topographic Quadrangle Maps of Alabama: Duncanville, Alabama; Englewood,
Alabama; Fosters, Alabama; Knoxville, Alabama; Moundville East, Alabama; Moundville
West, Alabama; Payne Lake, Alabama; and Ralph, Alabama.

Hendrix, Dylan C., ADEM, Land Division, Trip Report and Photo Documentation Log, Site
Reassessment for Cracker Asphalt Site, EPA ID No. AL0000472712, March 2, 2011




w35 CONFIDENTIAL #%%* |
. #%x*PRE-DECISIONAL DOCUMENT ###*
wx%% SUMMARY SCORESHEET *:##+
###% FOR COMPUTING PROJECTED HRS SCORE ##%*

**%* Do Not Cite or Quote ****
Site Name: Cracker Asphalt \ Region: Region 4
Scenario Name: Scenario 1 '

City, County, State: " Moundbville, - Evaluator: Dylan Hendrix
Tuscaloosa County, Alabama . :

EPA ID#: AL0000472712 _ Date: 02/28/2011
Lat/Long: 33:00:42.86,87:37:22.18

Congressional District: |

This Scoresheet is for: Other

Scenario Name: Scenario 1

Description:

- S e — N Ao S pathway . __|.  S® pathway
Ground Water Migration Pathway Score (Sgy) - 064 0.41
Surfacej.Water-Migration Pathway Score (Ssw) - 0.01 : 0.0
Soil Exposure Pathway Score (Ss) 0.33 0.11
Air Migration Score (S,) | | 0.0 0.0
S+ 4w + S5 + S, , L . 0.52
(S + Sh + S5 + S%)/4 _ : N 0.13

S _ 0.36
/(S + S’ + S5 + SP)/4

Pathways not assigned a score (explain): - . o ' -




TABLE 3-1 --GROUND WATER MIGRATION PATHWAY SCORESHEET

Factor categories and factors _ ' Maximum Value Value Assigned -
" Aquifer Evaluated: Gordo Formation & Terrace Deposits

Likelihood of Release to an Aquifer:

1. Observed Release . : ' 550 550.0
2. Potential to Release: ' ' .
2a. Containment ' 10 10.0
2b. Net Precipitation : 10 6.0
2c. Depth to Aquifer o 5 3.0 .
2d. Travel Time ' . 35 250
2e. Potential to Release {lines 2a(2b + 2¢ + 2d)] . 500 340.0
3. Likelihood of Release (h|gher of lines 1 and 2e) 550 - 550.0 .
Waste Characteristics: : _
4. Toxicity/Mobility ' ' (a) 1000.0 -
5. Hazardous Waste Quantity (a) 10.0
6. Waste Characteristics : 100 : 10.0
Targets: . _
' 7. Nearest Well _ (b) 0.0
8. Population: ' : ' ,
8a. Level | Concentrations ' (b) 0.0
8b. Level Il Concentrations : o (b) . 00
8c. Potential Contamination : (b) 0.0
8d. Population (lines 8a + 8b + 8c) (b) - 00
9. Resources ' 5 © 5.0
10. Wellthead Protection Area - _ . 20 0.0
11. Targets (lines 7 + 8d + 9 + 10) : ' (b) 50
Ground Water Migration Score for an Aquifer:

"712. Aquifer Score [(lines 3 x 6 x 11)/82 5000]° 100 T 034

Ground Water Migration Pathway Score:
13. Pathway Score (Sgw), (highest value from line 12 for all aquifers evaluated)® 100 0.64

MaX|mum value applies to waste characteristics category
® Maximum value not applicable
© Do not round to nearest integer




TABLE 3-1 --GROUND WATER MIGRATION PATHWAY SCORESHEET

Factor categones and factors Maximum Value Value Assigned
Aquifer Evaluated: Coker Formation .

Likelihood of Release to an Aquifer: _
1. Observed Release ' 550 0.0

2. Potential to Release:
2a. Containment _ ) 10 10.0
2b. Net Precipitation ' o .10 6.0
2c. Depth to Aquifer _ 5 3.0
2d. Travel Time ' 35 5.0
: 2e. Potential to Release [lines 2a(2b + 2c + 2d)] ' 500 © 1400
3. Likelihood of Release (higher of lines 1 and 2e) . 550 140.0
Waste Characteristics: _ _
4. Toxicity/Mobility _ : (@ 1000.0 -
5. Hazardous Waste Quantity ' _ (a) . 100
6. Waste Characteristics : : : -100 . 10.0
Targets: o L _ . ' '
7. Nearest Well ’ , (b) 2.0
8. Population: : '
8a. Level | Concentrations ' ' () 0.0
8b. Level Il Concentrations . (b) 0.0
8c. Potential Contamination ' ' (b) 30.6
8d. Population (lines 8a +-8b + 80) - (b) 30.6
9. Resources 5 . 0.0
10. Wellhead Protection Area - ' o 20 5.0
. 11. Targets (lines 7 + 8d + 9 + 10) : (b) 376
Ground Water Migration Score for an Aquifer: ' ' '
2. ’Aﬁﬁﬁbrmné'si’i 6 x 11)/82,5000]° _ 100 T 064

Ground Water Migration Pathway Score:
13. Pathway Score (Sgw), (highest value from line 12 for all aquifers evaluated)® - 100 ' 0.64

Maxnmum value applies to waste characteristics category
® Maximum value not applicable :
¢ Do not round to nearest integer




TABLE 4-1 --SURFACE WATER OVERLAND/FL.OOD MIGRATION COMPONENT SCORESHEET

Factor categories and factors Maximum Value Assigned
. Value
Watershed Evaluated: Warrior River
Drinking Water Threat
Likelihood of Release:
1. Observed Release 550 0.0
2. Potential to Release by Overland Flow:
" 2a. Containment 10 10.0
2b. Runoff 10 1.0
2c. Distance to Surface Water 5 16.0
2d. Potential to Release by Overland Flow [lines 2a(2b + 2¢)] 35 170.0
3.Potential to Release by Flood:
3a. Containment (Flood) 10 " 10.0
3b. Fiood Frequency 50 0.0
3c. Potential to Release by Flood (lines 3a x 3b) 500 0.0
4. Potential to Release (lines 2d + 3c, subject to a maximum of 500) 500 170.0
5. Likelihood of Release (higher of lines 1 and 4) 550 170.0
Waste Characteristics:
6. Toxicity/Persistence (a) 400.0
7. Hazardous Waste Quantity - (a) 10.0
8. Waste Characteristics 100 6.0%
Targets: '
9. Nearest Intake 50. 0.0
10. Population:
10a. Level | Concentrations (b) 00
10b. Level li Concentrations (b 0.0
~"710c. Potential Contamination” - (b) “0.0 -
10d. Population (lines 10a + 10b + 10c) (b) 0.0
11. Resources 5 0.0
12. Targets (lines 9 + 10d + 11) (b) 0.0
' Drinking Water Threat Score: _ "
13. Drinking Water Threat Score [(lines 5x8x12)/82,500, subject to a max of 100] 100 0.0-
Human Food Chain Threat '
Likelihood of Release:
14. Likelihood of Release (same value as line 5) 550 170.0
Waste Characteristics:
15. TOX|C|ty/PerS|stence/B|oaccumuIat|on €)] 2.0E7
16. Hazardous Waste Quantity (a) 10.0 :
17.'Waste Characteristics 1000 100.0
Targets:
18. Food Chain Individual 50 0.0
19. Population
19a. Level | Concentration (b) 0.0
19b. Level Il Concentration (b 00
19c. Potential Human Food Chain Contamination (b) 00
19d. Population (lines 19a + 19b + 19¢) (b) 0.0
20. Targets (lines 18 + 19d) T (b) 0.0
Human Food Chain Threat Score: _ :
' 21. Human Food Chain Threat Score [(lines 14x17x20)/82500, subject to max of 100] 100 0.0
' Environmental Threat '
Likelihood of Release: :
22. Likelihood of Release (same value as line 5) 550 170.0
Waste Characteristics: '
23. Ecosystem Toxicity/Persistence/Bioaccumulation (a) 2.0E7
24. Hazardous Waste Quantity (@) 10.0
25. Waste Characteristics 1000 . 100.0



~ Targets:
26. Sensitive Environments
26a. Level | Concentrations
26b. Level Il Concentrations
26c¢. Potential Contamination ,
26d. Sensitive Environments (lines 26a + 26b + 26c¢)
27. Targets (value from line 26d)
Environmental Threat Score: : o
28. Environmental Threat Score [(lines 22x25x27)/82,500 subject to a max of 60]
Surface Water Overland/Flood Migration Component Score for a Watershed
29. Watershed Score® (lines 13+21+28, subject to a max of 100}

Surface Wate_r Overland/Flood Migration Component Score
30. Component Score (Ssw)° (highest score from line 29 for all watersheds evaluated)

(b)
(b)
(b)
(b)
(b)

60

100

100

0.0
0.0
0.03
0.03

0.03
0.01

0.01

0.01

® Maximum value applies to waste characteristics category
® Maximum value not applicable
° Do not round to nearest integer



TABLE 4-25 --GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET

Factor categories and factors

- Maximum Value

Value Assigned

Watershed Evaluated: Warrior River
Drinking Water Threat
Likelihood of Release to an Aquifer:
1. Observed Release
2. Potential to Release:
2a. Containment
2b. Net Precipitation
2c. Depth to Aquifer
2d. Travel Time _
2e. Potential to Release [lines 2a(2b + 2c + 2d)]
3. Likelihood of Release (higher of lines 1 and 2e)
Waste Characteristics:
4. Toxicity/Mobility -
5. Hazardous Waste Quantity
6. Waste Characteristics
Targets: '
7. Nearest Well
8. Population:
8a. Level | Concentrations
8b. Level Il Concentrations
8c. Potential Contamination
8d. Population (lines 8a + 8b + 8c)
9. Resources
10. Targets (lines 7 + 8d + 9)
Drinking Water_Threat Score: = _ ' R
11. Drinking Water Threat Score ([lines 3 x 6 x 10]/82 500 subject to max of 100)
. Human Food Chain Threat
Likelihood of Release: i
12. Likelihood of Release (same value as line 3)
Waste Characteristics:
13. Toxicity/Mobility/Persistence/Bioaccumulation
14. Hazardous Waste Quantity
15. Waste Characteristics
Targets:
16. Food Chain Individual
17. Population
17a. Level | Concentration
17b. Level Il Concentration
"17c. Potential Human Food Chain Contamination
17d. Population (Iines 17a + 17b+ 17c)
18. Targets (lines 16 + 17d)
Human Food Chain Threat Score:

19. Human Food Chain Threat Score [(lines 12x15x18)/82,500,suject to max of 100]

Environmental Threat
Likelihood of Release: '
20. Likelihood of Release (same value as line 3)
Waste Characteristics:
21. Ecosystem Toxicity/Persistence/Bioaccumulation
22. Hazardous Waste Quantity
23. Waste Characteristics
Targets:
24. Sensitive Environments
24a. Level | Concentrations
24b. Level || Concentrations

550

10
10

35°
500
550

@)
@
100

(b)

(b)
(b)
(b)
(b)

(b)

100

550

(@
(@)
1000

50

(b)
(b)
(b)
(b)
(b)

100

550

(@)
(@)
1000

(b)
(b)

0.0

0.0
0.0
0.0

- 00

0.0

0.0

10.0

0.0

0.0

0.0

0.0
0.0
0.0

0.0

0.0

10.0 -

0.0

0.0
0.0
0.0
0.0

0.0
10.0

0.0

0.0

0.0

00

0.0

0.0

0.0

0.0

0.0

0.0



" 24c. Potential Contamination
24d. Sensitive Environments (lines 24a + 24b + 24c)
25. Targets (value from line 24d)
Environmental Threat Score:
26. Environmental Threat Score [(lines 20x23x25)/82, 500 subject to a max of 60]
Ground Water to Surface Water Migration Component Score for a Watershed
27. Watershed Score® (lines 11 + 19 + 28, subject to a max of 100)

28. Component Score (Sgs)° (highest score from line 27 for all watersheds evaluated,

subject to a max of 100)

60

100
100

0.0

0.0

0.0
0.0

0.0

0.0

MaX|mum value applies to waste characteristics category
® Maximum value not applicable
° Do not round to nearest integer




TABLE 5-1 --SoIL EXPOSURE PATHWAY SCORESHEET

Factor categories and factors ‘Maximum Value ' Value Assigned
Likelihood of Exposure: '
1. Likelihood of Exposure : : ) 550 550.0
Waste Characteristics:
2. Toxicity _ (a) 1000.0
3. Hazardous Waste Quantity (@) 10.0
4. Waste Characteristics : 100 . 10.0
Targets: )
5. Resident Individual : 50
6. Resident Population: '
6a. Level | Concentrations ' (b) 0
6b. Level Il Concentrations (b)
_ 6c. Population (lines 6a + 6b) E (b)
© 7. Workers ) . 15 . 50
8. Resources ' , 5
9. Terrestrial Sensitive Environments (c)
10. Targets (lines5+6¢c+7 +8 + 9) ' (b) 50
Resident Population Threat Score

11. Resident Population Threat Score (lines 1 x 4 x 10) (b) 27500.0
Nearby Population Threat :
Likelihood of Exposure: : .
12. Attractiveness/Accessibility _ : 100 10.0

13. Area of Contamination: ' 100 5.0
14. Likelihood of Exposure : : 500 5.0
_ _ Waste Characteristics: = . : ' o . e
15. Toxicity : . (@) 1000.0
16. Hazardous Waste Quantity _ - (a) 10.0
17. Waste Characteristics ' 100 10.0 -
Targets: _ . .
18. Nearby Individual ' 1 1.0
19. Population Within 1 Mile o (b) 0.21000000000
000002
20. Targets (lines 18 + 19) ' o (b) ' : 1.21
Nearby Population Threat Score ' ' . '
21. Nearby Population Threat (lines 14 x 17 x 20) (b) _ 60.5
Soil Exposure Pathway Score: ’ )
© 22. Pathway Score? (Ss), [lines (11+21)/82,500, subject to max of 100] 100 0.33

# Maximum value applies to waste characteristics category
® Maximum value not applicable ~
- No specific maximum value applies to factor. However, pathway score based solely on terrestrial sensitive environments is limited
to a maximum of 60
¢ Do not round to nearest integer



TABLE 6-1 --AIR MIGRATION PATHWAY SCORESHEET .

Factor categories and factors Maximum Value Value Assigned
Likelihood of Releasé: '
1. Observed Release ' 550
2. Potential to Release: :
2a. Gas Potential to Release ) 500
2b. Particulate Potential to Release 500
2c. Potential to Release (higher of lines 2a'and 2b) 500
3. Likelihood of Release (higher of lines 1 and 2¢) 550
Waste Characteristics:
4. Toxicity/Mobility ' ' " (a)
5. Hazardous Waste Quantity (a)
6. Waste Characteristics ' 100
Targets: _ '
7. Nearest Individual ' 50
8. Population: _
8a. Level | Concentrations _ (b}
8b. Level Il Concentrations ' (b)
" 8c. Potential Contamination (c)
8d. Population (lines 8a + 8b+ 8c) : (b)
9. Resources ' 5
10. Sensitive Environments: )
10a. Actual Contamination ) (c)
10b. Potential Contamination . (c)
10c. Sensitive Enwronments (llnes 10a + 10b) (c)
"11. Targets (lines 7 + 8d + 9 + 10c) i o T by - - -
Air Migration Pathway Score: - _—
12. Pathway Score (S;) [(lines 3 x 6 x 11)/82,500]d ) 100

@ Maximum value applies to waste characteristics category

® Maximum value not applicable '

“No specific maximum value applles to factor. However, pathway score based solely on sensitive environments is limited to a
maxnmum of 60. :

“ Do not round to nearest integer



SCRATCH PAD NOTES: .

PATHWAY/SOURCES: AR

PATHWAY/SOURCES: AREA OF CONTAMINATION (AOC) INFORMATION
PATHWAY/SOURCES: GROUNIZ; WATER

Scoresheet Line#: 2a. '

Notes: No containment present. Source is a groundwater plume originating on or near the site and extending west throughout the
. adjacent Eastman Resins site. . :

Documentation: S

Scoresheet Line#: 2¢. : _

Notes: Depth to Aquifer was assigned a value of "3", because bore data from the 1986 Hydrogeologic Study performed by CH2M HILL
indicated that the depth to water for all monitoring wells (with the exception of MW-6) was greater than 25' below ground surface.
Documentation: S|, 1986 CH2MHILL Hydro Rpt.

Scoresheet Line#: 2d. _

Notes: A Travel Time Factor Value of "25" was assigned based on bore data from the 1986 Hydrogeologic Study performed by
CH2MHILL. The Gordo/Terrace aquifer is composed of sand/clay mixtures and medium to coarse sand/gravel. Estimated conductivity
of these materials is between 10e-3 and 10e-4. The thickness of the Gordo/Terrace aquifer is approximately 90" below ground surface:-
Documentation: SI, 1986 CH2MHILL Hydro Rpt.

Scoresheet Line#: 7

Notes: There are no wells within a 4-mile radius of the site that draw water from the Gordo/Terrace aquifers. The Moundville Water
Works wells are screened in the Coker. Formation, which is discontinuous with the overlying formatlons due to a thick (~50) confining
clay layer.

Documentation: S} B : : e S s T e e

Scoresheet Line#: 8c
Potential Population Contamination value was 306" based on the following information:

Within the 0-.250 mile radius, there were 12 individuals served, resulting in a Distance-weighted PopUIa_tion Value of "17"

W.ithin the .25-.50 mile radius, there were 32 individuals .served, resulting i.n a Distance-weighted Population Value of "33"

Within the .50-1 mile radius, there were 107 individuals served, resulting in a Distance-weighted Population Value of "52"

Within the 1-2 mile radius, there were 419 individuals served, resulting in a Distance-weighted Population Value of "94"

Within the 2-3 mile radius, there were 621 individuals served, resulting in a Distance-weighted Population Value of 68

Within the 3-4 mile radius, there wére 783 individuals served, re.sulting in a Distance-weighted Population Value of "42"

The sum of all the distance-weighted values resulted in a final value of "306"

Scoresheet Line#: 9 :

Notes: There are no drinking water wells within the 4 mlle dlstance limit, and the Gordo/Terrace aquifers are suitable for drinking water

purposes. Therefore, a Resources Value of "5" was assigned.
Documentation: S

Scoresheet Line#: 2¢. (Coker)

Notes: Depth to Aquifer was assigned a value of "3", because bore data from the 1986 Hydrogeologic Study performed by CH2MHILL
indicated that the uppermost sand beds of the Coker Formation occurred at 165' below ground surface. The Coker Formation is
overlain by a thick (~50") confining layer of clay.

Documentation: S|, 1986 CH2MHILL Hydro Rpt.

Scoresheet Line#: 2d. (Coker)

Notes: A Travel Time Factor Value of "5" was assigned for the Coker Formation due to the low permeablhty of the upper clay layer (~
10e-7) and the thicknes of the clay layer, which appears to range from 50' to 75' thick.

Documentation: S|, 1986 CH2MHILL Hydro Rpt.

Scoresheet Linett: 7. (Coker)




Notes: A Nearest Well Factor Value of "2" was assngned because the nearest drinking water well (WL001) was within the 3-4 mile
distance radius.
Documentation: S}

Scoresheet Line#: 10. (Coker)

Notes: Within the 4-mile target distance limit, there are Wellhead Protection Areas; these are not within the area of observed
contamination. Therefore a value of "5" was assigned for this line.

Documentation: ADEM SWAA Viewer

PA'I:HWAY/SOURCES: GROUND WATER TO SURFACE WATER — DRINKING WATER
PATHWAY/SOURCES: GROUND WATER TO SURFACE WATER — ENVIRONMENTAL
PATHWAY/SOURCES: GRbUND WATER TO SURFACE WATER — HUMAN FOOD CHAIN
PATHWAY/SOURCES: Sbu. EXPQSURE - RESIDENTIQAL POPULATldN THREAT

Scoresheet Line#: 7. _
‘Notes: There are four full-time workers on-site, resulting in a value of "5" from Table 5-4.
Documentation: RA

PATHWAY/SOURCES: SOIL EXPOSURE — NEARBY POPULATION THREAT -

Scoresheet Line#: 12.

Notes: Site is unfenced and accessible with no public recreation use. There is a Native Amerlcan ceremonial mound located on-site,
and nearby universities send classes to study the mound. The Attractiveness/Accessibility Value of "10" was a conservative estimate,
but the value may be higher due to the occaisional use of the area for student surveys.

Documentation: RA

Scoresheet Line#: 13. .
____ Notes: This value.is.an.estimate. _The. actual area.of.observed contamination may_be_smaller_or larger, dependlng on material_contents.
- Documentation: RA . .

Scoresheet Line#: 18.

. Notes: There are residences within 1/4 mlle of the site, resultmg ina Nearby Individual Value of "1".
Documentahon RA . : _ )

" PATHWAY/SOURCES: SITE SCENARIO INFORMATION
PATHWAY/SOURCES: SOURCES
PATHWAY/SOURCES: SURFACE WATER OVERLAND - DRINKING WATER

Scoresheet Line#: 10

Notes: There are no drinking water intakes located along the 15- mlle surface water pathway. Therefore, there are no potential drinking
water targets for this pathway.

Documentation: RA, Sl

. Scoresheet Line#: 11

Notes: No information could be found that would-indicate any uses of surface water for irrigation, recreation (other than Fish & Wildlife),
watering of commercial livestock, or as an ingredient in commercial food preparation.
Documentation: RA, Sl

PATHWAY/SOURCES: SURFACE WATER OVERLAND — ENVIRONMENTAL

Scoresheet Line# 26c¢.

Notes: The dilution weight for the Black Warrior River is " .001", based on flow data, the river has a mean annual fiow rate of 6,443 cfs.
There are 9.39 miles of wetland frontage along the surface water pathway, resulting in a Wetland Rating Value of "250" from Table 4-
24. Because Federal threatened and endangered species are known to inhabit this area of the Black Warrior River, a Sensitive
Environment Value of "75" was assigned from Table 4-23. The dilution weight was multiplied by the sum of the Sensitive Environment
Value and the Wetland Rating Value [.001(250 + 75)], resulting in a Potential Contamination Factor Value of ".325".

Documentation: RA




PATHWAY/SOURCES: SURFACE WATER OVERLAND - HUMAN FooD CHAIN

Scoresheet Line#: 18

Notes: A value of "0"” was assigned for the HFC Individual line due to the fact that there has been no observed release to the surface
water pathway and that the Black Warrior River has a mean annual flow rate of 6,443 cfs, which places it in the category of "Large
Stream to River". The dilution factor for this water body is ".001", and multiplied by "20" results in a value of ".02"; the nearest integer
being "0".

Documentation: RA

Scoresheet Line#: 19c.
Notes: Because there was no direct or surrogate data to provide a basis for HFC production on the Black Warrior River, a conservative
estimate of "Greater than 0 to 100 pounds per year" was used, and a HFC Population Value of ".03" was assigned.

Documentation: RA, Sl
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PANEL 0675F \
FLOOD INSURANCE RATE MAP
TUSCALOOSA COUNTY,
ALABAMA
AND INCORPORATED AREAS
PANEL 675 OF 750
(SEE LOCATOR DIAGRAM OR MAP INDEX FOR
FIRM PANEL LAYOUT)
CONTAINS:
communiry NUMBER PANEL SUFFIX
MOUNDVILLE, TOWN OF 010006 0675 ®
TUSCALOOSA COUNTY 010201 0675 F

Notice to User The Map Number shown below should be
used when placing map orders: the Commu: Number
shown above should be used on insurance applications for
the subject community.

EFFECTIVE DATE MAP NUMBER
25C0675F

Federal Emergency Management Agency

This is an official copy of a portion of the above referenced flood map. It

was extracted using F-MIT On-Line. This map does not reflect changes

or amendments which may have been made subsequent to the date on the
title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov,



http://www.msc.fema.gov

MAP SCALE 1" = 2000'
2000 4000
—————— FEET

(el o

%II!!
dilll FIRM
@il FLOOD INSURANCE RATE MAP
==
5|/l TUSCALOOSA COUNTY,

ALABAMA
i AND INCORPORATED AREAS
@BifI PANEL 700 OF 750
i (SEE LOCATOR DIAGRAM OR MAP INDEX FOR
Eﬁl FIRM PANEL LAYOUT)

/]
X CONTAINS:

I
[®|

"“"‘ Naotice to User The Map Number shown below should be

| used when placing map orders; the Community Number

"."l shown above should be used on insurance applications for
the subject community.

[l ErrECTIVE DATE MAP NUMBER

[ SEPTEMBER 28, 2007 01125C0700F

T
||

- State of Alabama
T Federal Emergency Management Agency

. w'/ p
~
Town off Vfoundyille
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or amendments which may have been made subsequent to the date on the
title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Flood Map Store at www. msc.fema.gov,
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TUSCALOOSA FAA AIRPORT, ALABAMA

Period of Record General Climate Summary - Temperature

l— From Year=1948 To Year=2010
B Station:(018380) TUSCALOOSA FAA AIRPORT
r Averages Daily Extremes
Monthly Daily Extremes Monthly Extremes Ma
Averages :
Max.|[Min.[[Mean P_Iigh Date |Low| Date H&i‘ft Year LI\(/)I::V:;‘[ Year 9?):F
dd/yyyy - dd/yyyy "
F F F F or (| F or F - F - Davsli
' | yyyymmdd yyyymmdd Y
[ January ][ 55.3][34.5][ 44.9] 82 10/19ﬂ| 191977 e0.6][ s 33.1] 77 0.0]
[ February ][ 59.937.0] 48.5] 86| 1311962 5[ 021951 se1][ 57] 38.8] 78] 0.0]
[ March ][ 68.0[43.7][ 55.8] 90][ 23/199s|[ 12| 14/1993|] 62.9][ 107][ 45.6][ 60][ 0.0

|
[
Capn 763513 e39l_oa_2wioss| 29 owiosg_sod o
ey (338602 710 o8 _3uiosi] 38| _owmore] 763 100]

Il
8.7 83 o3[
I

s s

I June [89 s|[67.6] 78.7 103)[_28/1952)[ 45| 03/1956][ s 5[ 73.8[ et[17.1]
[ oty J[o23|[713][ 81.8][ 107 24/1952] 54| or/19s0][ ss.s|[1to 77.0][ 67 23.1]
[ August |[92.0][70.5][ 81.2][ 107 1072007 53| 221956 87.8] 107 747 67]223]
[September][ 86.8][64.5| 75.6] 104 _o1/1951][ 37 3071967 s0.5][ 102[ 69.6] 67 11.5]
[ October |[77.4][51.8][ 64.6] 98] 04/1954] 23] 30/1952] 70.9] 104 6.7 s2[ 12]
[November]] 66.3][41.8]] 54. [ 1o 251950 era]] 8] 46.8| 76 0.0]
December][ 57.7)[36.1] 46.9 82|[ ~03/1978] 2] 23/1989) ss.o 71 36.9 63| 0.0
[“Annual [ 75.5][52.5] 64.0][ 107] 19520724 -1 19770119 66.8] 107 61.0] 76][ 812
[ Winter |[57.6][35.9][ 46.7][ _86][ 19620213] -1][ 19770119][ s4.4][ sol[ 383| 78] 0.0]
[ Spring |[76.0]51.7][ 639 98][ 19510531 12| 19930314 _ 66.8“ ss|[s9.6[ 60][ 6.1
[ Summer |[91.3][69.8][ 80.6][ 107][ 19520724] 3] 19560603 no[ 76| 67[623]
[ Fall  |[76.8][52.7] 64.8] 104][ 19510901 10| 19501125] 9. sjr 595 76| 12.6]

Table updated on Mar 24,

For monthly and annual means, thresholds, and sums:
Months with 5 or more missing days are not considered
Years with 1 or more missing months are not considered

Seasons are climatological not calendar seasons
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May-

Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov.

Temr =~




TUSCALOOSA FAA AIRPORT, ALABAMA

Period of Record General Climate Summary - Precipitation

From Year=1948 To Year=2010
Station:(018380) TUSCALOOSA FAA AIRPORT
Averages Daily Extremes
Precipitation ]rTotal Snowtall

Mean{|High{|Year|| Low |Year]] 1 Day Max. {{0.01{0.10{0.50}1.00|Mean|{High||Yea
| in. || in. {| in. || in.

.

e . B IR222 2 R IR PR
in. in. - in. - | in. or
yyyymmdd

N T T e R T T B B B O
* [Pebruany J s 09l Te79 61 035]_oafaa 2vnoel_ 9 74 2 oa[ 7d[ &
[ March |[ 5.77]19.99][ 76| 1.12] 8efje.08 13/1975][ 10 8 4[ 2[ o] 3.8 9
gt 453 a7 o0 sfeaa _znoma_ s o 3 2 oo o3 s
oy o776 o33 esfeoul ismoos] s d[ 5[ 1 ool oo s
une | sostion] sl ot sapa_tsnoes s o s [ ool oo ¢
IR I P 2 ) e R G
Cvgs 380 ssa o057 sl tonoen] s d[ 3| 1] ool ool &

Days Days||Days||Days .y

September] 3 48]t0.91] 109] 000 5628 _osr200 _A_S[_2[ ] oo ol 4
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Table updated on Mar 24,

For monthly and annual means, thresholds, and sums:
Months with 5 or more missing days are not considered
Years with 1 or more missing months are not considered

Seasons are climatological not calendar seasons

| Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May

Summer = Jun., Jul,, and Aug. Fall = Sep., Oct., and Nov.
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PREFACE : .

Tuis publicution is intended us u couvemsut sutnruary of empirical relativusnips, workivy guides, aud nwps, uselul
in praclical problems requiring ruiniull {requency duta. It is an outgrowih of suversl previous Wentber Uuruu
publicationa on this subject prepered under the direction of the suthor and contsing su sapansion sud

This study was prepared in the Cuoperative Studies Secuion (Jasepi L. H. Poulhus, Chicl) of Uydrologic Services
ion (William E. Ihiatt, Chiaf). Coordioatiua with the Soil Consesvation Service, Department of Agricuiture, was

Di

of the ideas and results in easlier pupers.  This work haa been supported and financed by the Sod Conservation Survwa,
Department of Agriculture, W provids naterial for use in developing planning and deaign criteria for the Watershed
Protection wnd Flood Prevention progrun (P.L. 566, 83d Congroas and as snended).

The paper is divided inlo two purta, The first part presents the rainfall unalyses. Included are measures of the
quulity of the various relstionsbips, comparisons with previous works of & ainilar nature, numerical examples
sions of the livntstivns of the resulls, transformation frumn point W areal {requency, snd leuam.l variation. Thesecond
pact preseida 49 raiulull (requsncy waps bssed on » comprebansive std integrated collection of up-lo-duta atalstics,
several rulated mnps, and seasonal varistion dingrams. The reinisll frequency (isopluvial) meps are for sclected
durations [roiu 30 minutes Lo 24 hours snd raturn periods {rom | 1o 100 yesrs.

ined through lorold O. Ogrosky, Chisf, Hydrolugy Branch, E i Division, A in the atudy was
received [rom seversl people. In puucul.u the suthor withes to scknowledge the Lelp of Willimn E. Miller who
1 the 1) sad d functions and supervised the procssiuy of all the data; Normales S. Foal
wlm supervised the collsolion of the basic dlu Boward Thompson who prepared tha maps for enalysis; Walter T.
Wilson, & foriner ocoll who was d with the deval of & large portion of the msterial presented bere;
Max A. Koller, A, L. Sbands, snd Leonsrd L. Waiss, of the W-u.hr,r Buresu, and V. Mockus sad R. G. Andrews, of
he Suil Conservativn Servics, who reviewsd the manuscript and made many balpful suggestions. Carall W. Gunduer
paslonued the drafuing.
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INTRUDUCTIUN
1listorical review

Unud abuul 1853, conemic aad snginoering design tequieing rain.

" {uil Iraquency dats was bused largely on Yarnell's puper }] which -

contuins & seriea of gencralized maps for severad combinations of
dursuons and rewwrn periods.  Ywerach's maps sre based on duta
(rasn about 200 tirst-osdur Wueather bBurosu stations which main-
wined complete recaidiug-gage rucerds. In 1940, about 6 years
alter Yarnell's puper was publishind, s Lydrologic network of record-
ing gages wus installed to supplomient both the Weather Bureau
recotding guges and the relatively lurger vumber of uunrncordmg
guges.  The additions] ding guges have
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thin study, fuur Key maps grovided the basic data for uisee twu
rolationships which were programumed lu permit digital computer
computations for & 3500-point grid on each ol 45 wdditional mapa.

PART I« ANALYSES

Basic dats

Types of duta. —Tha duta used in this study ars divided ino three
categoriea.  Firat, there are the recording-gage dats from tha long-
record Orat-order Wesather Burosu stations, There are 200 such
atations with records long enough w provide sdequats resulls within
tha range of retwn periods of this paper. Thesa dats wre for the

the wtnuunt of shost-duration dats by s facior of 20.

Weuther Bureau Technical Faper No. £4, Parta I and 11 [2), pre-
pured {or the Corps of Enginears in connection with thewr tary
conalructivn program, contsined the first studiea covering an ex-
tended aces which oapluitmd the bydrologic nolwork data. The
results of this work shuwed the impuriance of the additional duta in
detining e short-durative rainfsll frequency regime in thomoun-
winous regions of the West. In many instancas, the differonces
butween Technical Faper No. £5 aud Yarnell reach a factor of thyree,
wilh tho foruer generally bung larger.  Relationships developed snd
knowledge guinel {rom these studies in the United States were then
usedd o prepare wiwilar reports for the coastal regions of North
Alcica |3} and weversl Arcuc Tcgions |4] where recording-gags dats
were lncking.

Coupurstivi botween thu Weather Burcau snd Lha Soil Conserva-
tion Service begen in 1988 fur the pucpoess of delining uie depth-

‘urew-durstion-frequency regime i the United States.  Technical
Paper No. #5 (5], which was pucly » by-product of previvus work
porlorined {or the Corps of Knginceru, wes (o firul papor published
under Lhe sponsorship of the Sail Conscrvation Service. Thus paper
rontains  serist of ranfell inteusity-durstion-irequency curves for
200 first-order Wenthor Buresu ststions. This was followed by
Technical Paper Na. 28 (8], which 18 s sapansion of Technical Paper
Nu. 84 1o longer return periods and durations. Next to bu published

were Lhe five pusta of the Technical Paper No. 29 series |7}, which cover .

the regiun cast of 90° W. Included in chis series aro scasonal vasia-
tion un & (requency bosis and wres-depth curves so Uial the puint
Irequency vajues can be transioriued to wreal frequeucy. Except
{or tha region bevween Bu® W. snd 105° W, Lhe conliguous Unijted
Stutes has becn cuverud by gunerslized rainfall irsquency studies
wrepured by the Westher Busesu since 1953.
Geucral apyronch

Tle wpprosch fullowed in the present wtudy is busiewdly thaet

utilized in 16) wnd [7).  In vhese roleroncu, simplified duration and

resurn-period relutionships and savoral kay waps wers usad (o doter-
mine additional combiustivus of return periods end durations. In

ta period ing the raofall. Becoad, thare
are the recording-gage dats of Lbe hydrolugio uewwork which ars
published for clock-hour intarvals. Thews data wars proceased tor
the 24 consecutive dock-hour intervals containing the maximumi
tein{all—not calendar-day. Finally, there is the vary largs snount
of ponrecording-gage data with obeervations made onca daily. Uss
wua ruade of these data Lo belp define both the 24-hour luuhd.l
regiine and also the shorler duration regimes through appli

‘on s caussl relationship. This is sa avarage indar rel

Cluck-h w. GU-minui ond obrenuli iy W, I0-minnie
rainfall.—Io onlor 1o cxplon the clock-hour and ubwervatiooal-dsy
dass, it wes Docessary o determine their relationship o the 80-
minuts sad |440-minule pariods containing the maximum reinlall.
1t was lound that 1.13 times a rainfell value for & particular return
period based on & seriss of annual maximum clock-bour rainfalls
was equivaleal W the amoust for the same reiurn period obtained
from s series of 60-wivuts rainfalls. By coincidance, it waa found
that ths sama factor can be used w tranaform observatiopal-day

s W ling 1440-mi return-periad The
equsiion, n-year l440-mioote rainfall {or 60-mioute) equals 1.13
times n-year obsarvalionsl-day {or clock-bour) rainfsll, is nat hullt.

caues of Le arbitrary beginning asd endily wb Loe budr, » scrics
of thess date pruvides siatistics whick wre sigbuy smader . tuag-
pitudo than those fruws the 1440-minute series  The averago Liws
was {ound % be spproxunately ooe putest. Al such daia 10 thu
paper Liave been adjusiad by this facior.

Station aporurs.—in refined anslyss of mean sioual sud ficarn
veasons] rainfall dats it is Decossary to svalusle siatiou exposures
by methods such s double-mass curve sualysis [14).  Such wethads
do not sppear 1o apply W extreiue veluss. Except for sumoe sulr
jective anlections {particulacly for loug records) of stations that huve
bad consistent sxposuras, no attempt Laa been made w0 sdjuat rein-
fall values w0 & standerd axposure. The affocws of varying azpuauss

beceuse the dmtributions of 60-wiute sod 1440-minute rainfall ase
very ifreguiar or unpredictable during thair reapactive tima ister-
vals. Io addition, the mnud muum from the two serics (o the
same year {roin jons do not ily come

from tha same storm.  Graphical comparisons of Llese dats are pre-
santsd in ﬁgur- 1, which shows very good agresment.
u dod-lwv ruinfall w. 1440-minuis rainfald.—The

empiricel relationahips.

Sution daia.—The sources of Jdals arv indicatod in table 1. The
dala [rom the 208 longsecord Wenthier Burtau skations were used to
develop most of the refslionships which will be described later. Long
mamh rom mors than 1000 atalions were anslyzed o defina ths

hipe for the rarer ies {return periods), snd stalistics
{rom short porucns of the record from abouk G000 stations wers uved
as an ud in defining the regional pattern for the 2-year return pariod.
Several thousund sdditiona stations wers considered but not plotted
wheso the station density waa adjudged to be adequats.

Period and lenxh of record—The nonracording short-recard dets
were compiled for the period 1838-1957 and long-record data from
the cacliest year available through 1987. The recording-gage data
cover the period 1040-1638. Data {roin the long-record Weathar
.Bureau staticus were processed through 1958, No record of leas
than five years was used Lo estimalo the 2-year values.

Taure L Seurces of puat reswjali dato

. No. ol Aversge | Hefereace
Duration slauons langth of No.

cecord (yr.)
30-1mn. 0 4-hr. 200 “w
Howly . 2081 1“
Uaily (returding) 150 1a
D--ly {nonregording) 309 18
aily (nonresording). 1428 a1

1L blishad

ing-gage data waere d frem

24 ive clock-h ining the

sources for the
rainfall. Be-

are impliciu luded in ths areal sampliog errur eod are prolably
sveraged oul in the process of amoathiug the isopluvial lines.

HKain or mow.—The tann raiufall has beea used iu refurence
sll durations even though some snow ss well ws rain is included 10
some of the smaller 24-hour amounts far the Ligh-levalion statiows.
Comparison of aTeys of oll ranking suow svens with woso knowu
to bave only rain has sbown trivial dulerences io the frequency
relationa for weversl bigh-alevation statious testwd. Tho heavier
{rarer frequency) 34-hour events and all shori-durstion oveaus con-
st aptirely of raia,
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Freonx do—Raulall depib-duration dingsam.

Duration apalysis

Duration interpulation divgram —A goucralized durstion relation-
abip wes doveluped with which e rmofall depth fur « selectad
return period can ba computed fur suy duration between | and 34
boure, when e 1- aud 24-bour values for thel particular return
period are given (soe fig. 2). Tbiv genwalizetion wes uvbtained
awpirically from dsts for the 200 Weathar Buresu Erat-order sta-
tions. To uso this diagram, & eursigbtadge is laid across the values
@ven for | and 34 bours and the values for other durations are read
at the proper intarvoctio: The qun.lir.y of this relaticuship fur the
2- aud 8-hour durstions is illustrated in Ggures 3 sud 4 fur stations
'n.h - wida rmga in radnfall magnitude.

iy p beiunen 30 ‘and 60, le roinfull, —If & 3u-
minute urduuu i postioned to the left of the 30-ninyte ordinste
us the duration iuterpolation dingrun of fAigure 9, accopiable esti-
wates cap bo nisds of the J0-mioute rainfall. Thu relabiouship
was used io suversd provious studiea. llowever, tats showed thar
beiter resulls can be obtaived by simply multiplying the 60-minute
rainfall by the sverage 3U- to GU-ninule rstio. The suspisical re-
istionabip used for estimating the 30-minute rainfall is 0.79 times
the 60-minuta rainfell. Tha quality of this relationakip is dlustrared
in Ggure 3.

Froqueacy avalysis

Two types of serrca—This discumiton requires cunsnderation ul two
wothods of selecting end Aunl_yung untenss rainfall deis. One
method, using Wie partial-durstion serics, includes all the high values.
Tle utber uses the sunual series which consists vuly of Lhe highest
value for ench yesr. Vhe tughess value of rocord, of counss, @ the
top vslus of ench serics, Lul at lower froqueucy lavals shorier retur
buriods) thu two senes diveige. The pastial-duration scries, having
the bigheat values regardiess of the yoar in which they occur, recog-
dizes Lhat tho secund hughcst of some yoar occusionally exceads tha
higbest of somne othes your. The purposcs Lo be served by hic atlas
rnqulm that the reaulis bo expressed in Lertus of partial-durstion
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COMPUTEL 2-V4AR 3-NOUS BAINFALL (INCKEM)

Fiuuss 3.—Relation betweeu cbsarved 3-year 3-bour ralntall and 3-year 2-Lour
. ruolal semputed from durstion disgram.

T

RANFALL (INCHES}

T

T

OBSEMVED 2-YEAR 6-HOUR

. { | {

i ? 3
COMPUIED Z-TEAR 8-MOUR HAINFALL [INCHES)

Fiuvax ¢.~Ralsiiun beswesn obearvad T-yasr 6-buus reinfall and 3-year ¢-tout
rainfall computad from durabwoa disgrain.

frequuncies. 1o ordar w avoid laborious precessing. ol purtisl-
durstion duta, the annual soriss were coliscled, ansiyzed, aud the
rasulting statislica Wranaforied to partisl-duration statisticy.

Conogreion faciors for two series.—Table 3, basod oo & saniplo of o
number of widdy scattered Woathar Buresy first-arder stations,
gives the empirical {acior for convesting tho p-.rud-duntmn serios
to the annusl saries.

2~YRAR $O-MIWUTI RATWFALL
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MLAN OF PARTIAL -DURATION SERILS RAW/ALL {SICHLS)
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T2-TBAL 40-MINUTS SAINFALL L1MENES}
Proous §.—flelatiun batween 3-year 30-musuis runiall aad 3-year $0-miauus fanisll,
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Fiauns 6.—Ralation buswess partiai-durstun sad asnust sertes.
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RETUAN PERIOD IN YEARS, PARTIAL “DURATION SERIES

Fiooss 7.—Rasolell depil varsus rewurn pensod.

EXAMPLE * U the &, b, sod 10-3eer parusl-duralion senes valurs
estimated from (he meps st a perticular point we 3 00, 3.75, snd 4.31
\0cheu, respectively, what are Lba annual scrics values fof correapouding
teturn perioda?  Multiglying by the sppruprisia coaversion {aciurs of
Cabie 2 gives 3.84, 3.40, wnd .17 tacbes.

The quality of the relstionslup between Lbo mean of the partiul-
duration series and the mean of the annusl seres data for the i-, b-,
aud 24-hour durations is ustrated in figure 8. The means for both

soriss are equivalent Ww the 7.3-year return pericd. Tests with -

wanplos of record lengih from (0 w0 60 years ndicaia thal the fucloms
of table 2 are indopeadcut of record langth

Tama 3.—E 1 fuctors far "
2eriea 10 unaual zeries

Ileturn perod

Conversion motur

pee
S5

Freguency conaideratione.—Entreme values of sainfall deptl form
s [tequency dustributios which nuuy be defined in tarins of its wu-
meils.  [ovestigations of Lundrede of reinfull distributious with
lenghs of record ordinuwily sncuuntased practice (lews Wiuu 50
years) indicatn that thess secords ars Luv shorl W provide relisble
statislics beyood the fint aud secoud Juomeats. The distributivo
wnust therefore be rogerded an & functon of Lho first Lwo momenta.
The 2-year valus is & of e finy e caotral

£ 3 r S—
it T {

[

TPy

udeacy of the disribution. The reletionsbip of the 2-yesr tw the
10U-your velue is & Uieasure of Lhe sscond tnoment—the dispersivn
of the diwlributivp. Thewe two parmnelers, 2-year and 100-yesr
rainfall, ars used jo conjunclion with the return-period diagram of
tigure 7 {or estumating values for other raturn periods.

Conatruction of return-period dwegram.—The raturn-period disgrun
of figure 7 i3 based on ‘data from e long-record Woather

" Buresu stations. The spacing of the vartical lites oo the Jisgrun

is pastly awnpirical sud pardy tieoraticsl  Frois 1w 10 years it is
antirely empirical, bussd on freuliasnd curves drawn through plottings
of purtisl-durstion sories dats. For the 20-yesar and lunger return
periods relisuce wus pluced on the Gunbel procedurs for fitting
anoual series data o the Fishar-Tippatt typs I distribution (18]
Tue transition waa smoothed subjactively beiween 10- aad 20-yeur
return pariods. If rainfall values for relurn perioda baiwesn 2 and
100 yaars ure Lakan {rom tha return-pariod diagram of figure 7, con-
veried ta annual asriss values by spplying tha factors of lable 2, and
plotted on sither Gumbal or log-normal puper, the puinis will very
Dearly approzimate s straighs line.

Fioyas 8.—Dhaibution of I-bowrs stauons,

Use of didyrum.—Tbe Lwo intercopls needod for the frequency
reladdon in the disgran of figure 7 are s 3-year values obtawsd
frum o 2- -year maps wad the 100-yoar values from the 100-yeer
maps. Thus, given the reinfall valuss for both 3- and 100-year
reum periods, values for other retym periods are functionally
related and may be determined (rom the fraquancy diagram which is
ontered with the 3- and 100-year values.

Ceneral applicabilily -of reurn-period relationship—Tesws bave
shown st within Lhn rangs of l-hn dats and ths purpose of thia
paper, Lhe return-p: P is also independeat of d
In other wurds, for 38 minutes, or 'M Yours, or any other &

elation showed uyu mpprecinble Lroud, wdicatung Lhet the Jirect use
of the relatively rocent short-record date is logititale.

Sturma combinad ints ens distribulion.—Ths queation of whotiier «
distribution of exireme rainlall is o funclion of st type (Lupical
or nostropicsl atorin) has been investigated sud the results prescitod
iv & recant paper {16} fi was founud wbat no well-defuied dichivtoniy
exista betwean the hydrologic charsciaristics uf biussicsue or tropival
storm reinfell and Lboasy of rain{ell from olhar typas of sturms.  Tle
convaotional procedure of snsiyawnig e anousl masima without
regard w lmrm type is to be prefarred because il avouds nun-

b 1t alsw eliminates having to stlach a storm-

within the scope of this report, the 3-year aud 100-year values
define the values for other retwn periods in a consistent tnanuer.
Studies bave discloasd uo regional pailorn thal would improve the
return-period diagramu wlich appeam to hare spplication over the
antre United States,

- Secular trend.—The use of short-record data inroduces the yues-
\'mn of posxible secular trend and bissed sampls. Routine tesis with
subsamplos of equal size {ram diffeseat periods of record for the saias

l.ypa llbd o the rainfall, which in some cases of intennediace alunn
type (as when s tropica! storn beconies extratropical) is arbitrasy.
Predictive 1alue of theoreticol distridwion—Estiuation of retucn
periods zequires sn assumpiion concarnng the parwnetric form of
the disuribution fuaction. Since lcas than iU percent of the imore
than 6000 atations used in this swdy have recorda for 60 yeasa or
lougur, Lhis raises tha quealion of the prediciive value of Lhe resula—
particularly, for the longer raturn periwis.  As indicatod pravicualy,
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relisace way placed on this Gutubel provodure for fitting dats to the
Fisher-Tippett type I dimsibulion w deiermias the longer revurn
perivde. A recent atudy [17] of GU-minute dats wlick wua dlll‘ncd

Frauas 4.~ Dratribution of 24-bour mations.

U-bwur, grovided Lhie duls Lo be used jointly with the duration and

{requsticy reiutivnshipa uf the pronous sactions for eblaimng values
lﬂr the viher 45 maps. This procedure permiits varistion ia two

W sppreine the predictive value of the Gumbsl p »
dofinite svidence for ita sccapiability.

Leopluvial mape

Methodulogy. —The faclors considered in the constructivn uf the
wopluvinl inaps wero availabibty of data, relisbility of the return
poriod estwnlea, and the range of durstion and return perivds re-
quired for this paper. Bucausa of the large amount of dats fur the
1- and 24-hour Jdurstions snd tho relstively small standard wrror
associsted willi Lhio cetituates of the 2-year values, the 2-year 1- and
24-bour maps ware consuructed firet.
duration, the 1- snd 24-hour durations suvelop Lhe duretions required
for this study. The 100-year i- snd 24-hour waps were \han pre-
pared because this in Lhe upper linit of retuso period.  The four key
ruaps: 2-yaar i-hour, 2-year 24-buur, 100-year t-bour, and 100-year

4

Hacept lor the 30-mivuls °

for durativn and the other for r1sturn pericd. Ths
49 isopluvisl mape are presentad in Part Il as Charws | Lo 49,

Duta fur 8-year [-Aour map.—Tha dot map of figure 8 shows the
location of the atations for which dsts were actually plotted on the
map. Additiopal stalious wesw considered in the anslywis bul not
plotted in regions where Ui phyviogrephy ouuld havoe po conceivalle
influenca on systematsc chunges b tho ruinfall regime.  All svailable
recording-gnge data with at least § years of record wera plotted for
the mountainous region weat of 104° W. ln all, » total of 2281
stations were used to define the 2-ywar I-hour patiaro of which 80
percen), ars for the western third of the country.

Data for 3-yeor 33-hour map.—Figure § shuws the lucstivna of the
6U00 stativne which provided the 24-hour data used to defina the
d-year 34-bour isopluvial patiern. Use was made of most of the
ataLions jn mounleinous regions including those with only 6 ysars of
record.  As indiceted previoualy, the data have bean adjusted whese

necessary so that they sre fur the 1440-minuie period coutmuniug
the maximuem taiolsll ratner ied observauonal-day.

Smoothing of $year J-hour and $-year Bf-hour isopluvial lines.—
The mabner of construviion involvss the question of bow miuch W
amaoth| the dats, and an undermtanding of the problem of data
amoothing i necessary to Lhe most affeativa uss of the maps. The
prollani of drawing isopluvisl lines through a fald of data is analo~
xoux iy saiue opurtant reapects 1o drawing regression lines through
the data of & woatter disgram. Just ss isalines can Le drawt 20 aa Lo
fit every puint on the map, an irregular regressioa line can be drswn
W pass trough every poiot; but the complicated patiern in each
case would bs listic io most instan The two Liti
amootbaess and fit, aro besically inconsistent in the sease that
amoothness may not be improved beyond a cariain point without
some sacrifice of closenoas of fit, and vice versa. The 2-yoar 1- and
24-bour maps wers delibarataly drawn so that the standard arror of
estimato (the inhareot error of inurpnlol‘mn) Was comtaensurats
with the sampling and other ators in the data and methods of
saslysia

Kaiio of 10U-year tu £-year 1- and By-hour reinyul —Two weraing
maps Wete prepared abowing the 100-year W J-year ratio fur the 1-
and 34-hour dusations. In ordes to winimuze the exagyeratea adoct

-that an outhier (snomslous evaul) from & shurt record bas oo the

magaituds of the 100-year value, ozly the dats lrow sisuocus with
minimum record lengths of 18 years for the 1-hour and 40 yearw for
the 34-hour wars used in this auslyms. As s resuil of tna large at-
pling esrors aasociated with these ration, it is oot unususl W tind &
station with & ratio of 2.0 located nens o 3.0 ratio oven in regious
where orographic influsnces ou the reiufull regime are suscut. As
& group, Lhe stalions’ rauios mess oul the BLAMGL-UE-ALALOL dus-
parities sad provide s inore reliable indicativn of the durection of
distribution tbau the individual siativp data. A itecro-easmination
revealod Ll soine systematic geogrsphbical varistiva was preacut
which would justify the consuuctioy of snuuthed fatld @uje with
s amall range. The isoplath patiarus constructed for the twa maps
wre not ideatical bu the ratios oo botk maps raugs [row ateuc 2.0
10 3.0. Tha averago ratic is about 2.3 fur the 34-bour dursuen and

100-year kur ond £§-Aowr maps—The MWu-year Valuce wisch
ware computed for 3300 seleoted poinws {fig. 10) are tus product uf
the valuea from tha 3-year meps wud the (UO-year to 2-yser retio
snaps. Qood datnition of the catnplaxily of pstiesu eud stecpLess of
gradient of the 3-year 1. snd 24-Lour maps desermined the goo-
grephically unbalanced grid deusity of figure 10.

46 additional maps.—The 3500-point grid of Ggure 10 was also uned
10 define the isopiumal patterns of the ¢5 sdditioval msps. Four
valusw—ocoe Iram each of the fow key waps—ware read lor esch
grid point. Programming of the durstivn sod retwn-perind rea-
tiopuhips plua the four values for each puim. permitced digital come-
putar pulstion for the 44 addi ! pain. The isalined wore
positioned by interpalation wilh reference to uwwbors at Lbe gnd
points. This was nocesssry o mawtain the internsl i y of
the saziss of naps.  Prodounced “lughs' sud “lows’ are poruioned
io conaistent locativas on all maps. Where the I- to 34-bour ratio
for » particular area ia sall, the 24-bour values Lave the greatest
influeace on the pailaru of the jotermediate durstion maps. Where
the 1- t0 -hour ratio is larys, the 1-hour valus spjpears W Lave Lha
maest influance on ths intarmediate dursliva pstiern.

Relighiity of rervizs.—The term reliability w used Lore ia tLe
statistical sense Lo refer 10 the degree of confidence thst can ba placed
in the socuraay of the results. The relisbility of resulie is inQuencad
by n.mplmg error in time, sawpling error 1o spsce, aud by the
maoner in which Lhe maps wers construcled. Sampling errur iv
spaca is s result of Lhe Lwo [aciors: (1) the chance oceurrouce ul au
enomalous siorm which has o dispropartionate etfect ou 0La siativa’s
statistica but not oo the awalistics of & nearby ststion, sud (2) the
gnognphiul distribusion of ststions Whese statious are fasiier
apart than in the denss natworks studied fur this project, statious
iay expencnce rainfally thet are nonzapressutativae of tieir v i
ar mny completely miss rainfalls that are represestative. Buuiiurly,
ssmpling srror in time results frow reinfalls not occurriny sccordiLg
w their sverage regime duriig a brief recard. A Lnsf penud of
recard includa some nonrep:wscnialiva largs aLofing, ur Giwy
woiss some iportant storms that occurred bafore or efter the period
of tecard at & given station. In evaluating the aifvcis of arcal sud
tinie umphng errorm, it u paruneal Lo 100k {or and tu evaluaie biss
aud disp This is i in toe foilowing paragraphs.

Spatial sampling error—In developing tbe area-dupth relatwons,
it Was nocosssry W sxamins data from severs) dense neiworks.  Sone
of thess dunse Dot works were io regions wlers tho phymiogruphy could
have litile or no effect on the rainfall reguue.  Examinsuon of these
dsts showed, for example, that ke stendard dewistion of poict
reinfall for the 3-year recurn pariod fur & Bat azes of 300 suare mules
is about 20 purcent of the mean value. Seventy 24-Luur sistioas
in Tows, sach with tuors than 40 years of record, provided suuther
indicstion of the effact of spatial sampling arcor. lowa's raislall
regime is not influsnced locally by arograpoy or budies af watws.
The 2-year 34-hour isopluvials 10 Iows show & reuge Irua 3.0 1 3.3

inchea. Ths sverags deviation of ths TV U-yoar valua frun e




wiwvtied sopluviie e aboul U.2 inch.  Since LLero sre no ssagusble

causos for thuse dispersions, they fuust be reganied as a residusl
ocvor In sanpling the relatively small amount of exireure-valus dsta
availablo fur each station. .

The geographical distribution of lis stetions used in Lhe analysis
1n partrayed ou the dot maps of figures 8 and 9.  Even this relatively
dense uulwurk cannol revesl vory accurstely the fiue structure of
the wupluvial pattern in the woustainaus regious of the West. A
moasws of the sampling ervor is provided by s comparison of a 2.
yoar 1-Lour generslized map for Los Aungeles County (4000 squars
uules} based on 3U stations with oue baaed on 110 sistions. Tle
average diffarence for values {rom raudomaly selectad points from both
uiaps was found Lo bs approximataly 20 percent.

Sempling ervor i Gime.—Sampling error in lime is present because
the deta at iudividusl stations wre intended Lo reprasent s mean
wondition that would bold over » loog panod of dwe. Duily date

frow 200 geogruphically dispersod loog-rovord stutions ware anslyzed -

fTor 10- and S0-yess racords Lo detorniina the relisbility or lovel of
confidence that should be placed on tha resulla frawm the shori-record
daws. The dugum of figure 11 shows the scalter of the nisans of
o sats | butions for the two diferent langths of record.
The alight biss which is exhibited is & roault of the skewness of the
axtresne-valus distribution.  Accordingly, 1nure weight was given w
the longar-record stations in the construction of Lhe isopluvisls.

Iscling interval —The isoline intervals are 0.3, 0.5, or 1.0 1nch
depending ou the rapge and magnitude of tLs ruinfall velues. &
unifonn ioterval has been used on a pacticular wsp sacept in the
two following instances: (1) s dashed intermediate liie bas bean
placed batweon two widely soparsied lines ss wn aid to intarpolation,
snd (2) o larger jnterval was used whero uecessitated by a stoop
geadient. “Lows™ that closs within the boundaries of the United
States have besn hatched inwardly.

Mai of utency —N statistical waps weso
wade in the course of these i ions in ordwr to mai the
internal conswtency. In situatious whare it has been nocessary to

- eatimate hourly dets frow duily obeervations, azxperisnce hes dewun-
stratad Lhat Lhe ratio of 1-hour to corresponding 24-hour values for
the same retwn pariod does not vary gready over & small region.
This knowledgo sarvod as & useful guide in smoothing tha isopluvisls.
Oo the windward sides of high mountains in western United Stales,
the 1- to 24-hour ratio is as low &8 10 percent. In southern Arizons
snd somo paris of midwestsrn United Siates, it is grostor than 60
percent. [u gauersl, uxcept for Arizons, the ratio is loss than 40
perosnt woat of the Cuntineatal Divide and grostar than 40 percent
to the east. Ther fair relstionship between Lhis ratio sod ths
clunatic factor, mean annual number of thundersorn days. Ths
twy paraiuelers, 2-ysar deily rainfall aod the moan suuusl pumber
of \bunderstorm days, have boon used jointly Lo provids an estimate
uf short-durstion rainfalls 18). A I- to 24-bour ratio of 40 percsnt
18 approximately the average lor the United States.

LEzgmination of physiographic parumeters.—Work with tueen
snnusl sod mosn seasonal rainfsll has resulted in the derivetion of
suipirically defined parsmetors ralating rainfall dats to the physiog-
raphy ol a segion. Klovalon, slope, orioutstion, distance from
moisture sousce, and other perasusters Lnve been uesiul in drawing
raaps of mean rainfull. Thess snd other pursineters were caamined
in so effort W refine the maps presanied hers. Howover, tosta
shuwed tbat the use of thoss parsineters would resull in no ioprove-
ment iv the rainfall-frequency patlorn bacause of the ling sud

TTTRTIY

_hour valus for the snie returt period or that a 50-year valus ex-

ceeds tho 100-year valug for the same durstion. Thees srrom,
howovor, wre well witkin the scknowledged margin of ervor. If
the resdur is intercated in more than one durstion or return period
this potentisl sourcs of i Y can be eliminated by cun-
Au-ucung » asocies af d:plh«!ununn-{nquaney curves by fitting

other ecror inherent in values obtained [ar exch stativn.

Kwaluation.—In genorsl, the standard error of ssiitisle raoges
from & miniwum of sbout 10 percaut, whers & point value ean be
used directly as tukeu Irom » fial region of one of the 3-ysar naps to
50 percent where & 100-your valuo of short-duration rainfsll muust be
esumated fur an appraciable ares in & more rugged region.

Insarnal inconsiwncy.—Ou some maps the isaline intesval duue
oot revesl tha fact thel the magnitude does not vary linuarly by
interpulstion. Therelore, interpolation of seversl coin
durstions and return periods for the pont of inlerout might result
in such inconsistancies sa & 13-bour value being larger than & 24-

curves on logarith paper o the values iuterpalated
from all 40 maps. Figure 13 illustrates a set of aurves (or ths point
2L 35° N, 90° W. The interpolsied values for s particular duration
shauld very nearly approsimals o straight lios oo the rsturn-period
diagrasm of figure 7. .
. Obaolsacencs.—Addilional stations rather thao longer records will
spsed obsolesceuca and iessen the cwrrent accuracy of the maps.
The comparwen with Yarnell's paper [1) is & case in point. Where
dats {or new stations ars available, particularly in the mountainous
regions, the isopluvia] pacterns of the two papers sbow prouounced
differences. At lulmnn which were used for both p-pen, oven with
25 years of additions! data, the difli are

! Fraoas 10.—Qrid denaty used 0 sonsirust additloas) mape.

|
Guldes for estimsting duratons und/or reqwra periods not
I presanted an the maps

Inkermadiate durationa and raum penods.—lu sume iustasces, it
might be roquired to obtain vadues witbin the rangs of return periods
snd durations presented in this paper but for which oo maps bave
boan prepared. A disgram similar w thet illustratead in fgurs 13
©AD serve 43 8 nvmogram for etimaiing thess required vajues.

Return periods longer than 100 years.—Valuse for return periode
loager then 100 yeurs can bs obuined by plotling several values
lmm 3.to 100 years {rom '.h- same pombou all the maps oo sithar

I or bability paper. A siaight line
ﬁued o the dats and uu-npulud will provide an scceptabla eali-
mate of, say, the 300-yesr valus. It should be umunb-ud l.hn

ot JB* K., V0° W. Tow 2, &, 0, 36, 30, ald JARFOAT vaiues ate
cotimated 1row the mape Lo be 17,339, 34, 24, 31, and 3.8 incen.
After multiplying t6e 3-paar vatue by .48, tbe 3-year vaiue by G.68,
sud 1he 10-year value by 0.60, tis w2 valuss ate plutied 00 eatistoe-
valus probablily paper, a hns ls Kiled W e dats sud satrapulsied
tlssasly. The 300-yesr valus o tous setimated Lo be ebout 3.3 Lachos
s Rg. 13).

Lrurasions shorter than 30 minuies.—U durstivs shorter thanu 3
minutes ars required, che avaraga relstionslups betweeu du-lminute
rainfall on the ona hand aad tha §-, 10-, sud 13-winute tainfall o
the other can be obtained frwn table 3. Thoss relatiouships were
developed from the dala of the 300 Weather Buzeau Grsi-urder
stations.

Tasia B—Awregs u.hhmh betcarn 33 wunus rounjall 234 sheriw dwatien
J/. ihe 20m4 reiurs paned

tLe values oo the maps are for the partiald
the 2-, 6-, sod 10-year valus Ahnul.d first be ndnud by uu lu&nn
of tabls 3.

EXAMPLE. The 200-year I-beut valus s required far the pauat
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Compuriswas with peevivus ruinfull frequency studics

Yurnell —A comparissu of the reaults of \bis peper with those
obtained by Yarnel's papor {1] brings out several intereating pouis.
First, buth pupers show approximatoly the saiuo values for the
Wulhzr Buresu first-order stativue even though 26 yeurs uf addi-
tunal dala are now svailable. Second, sven thauglh housands
of addiuvual stations were used in this study, tho dilferences Lolwean
e two pupers in the sastern Lalf of Wis country are yuite amall

- as well

wnd ruroly exceed 10 percent.  However, in the mountsinous regicns
of the Wust, tho eularged invonlry of data now avsilable lLius had
& profound etfect on the isopluvisl patlern. In general, tha results
from this pupar are larger in thy Weat with the differances occasion-
ally reaching s factor of three.

Technwcal Paper Nv. 26— Technical Papar No. £6 15} wontuins o
series of rainfull intensity-duration{requency curves for the 200
Waarier Bureuu alativns. Tha curves were devaluped frum each
station's data with nw given W evenis or
w areal guncralization. The average dillerence butwaen lie Lwo
papers is approxitnstely 10 percent with no bias.  After accounting

" lor e fact what this ollua is for the partial-duration series and

Technical Paper No. 26 is fur.lhe uanual serics, the diffarences can
bo usciibed Lo Uic considerable ares] gencralization used in this paper.

Techuizal Puper No. 24, Parta I and JI; Technical Paper No. 38.—
The dilfecenices 3u refineinant between Tecknical Paper No. #4 (2}
and TecAnicul Puper No. #5 [8) on the one hand and this papur ou the
ollier du not, lowever, scem to inflyenca We oud resulls to an
important degres. Inapection of the values in several rugged aross,
in flat areas, reveals dispanitics which avesage about 20
percont. This is attributable w the tiuch larger amount of date
(buth louger records and mere siations) sad the greater areal gen-
oralization ussd in this papar.

Technicul Puper No. 29, Paris § through §.—The salient feature of
the comparison of Technical Paper No. 20 (7] with this puper is tho
very suall disparsitics between tho four key maps and the slightly
larger dispatities betwoen the intarmedisle maps. The sverage
dilferotces use of the ordor of magnivude of 10 suwd 20 percont,
reapectively. ‘The lurger ditloreuce beiween thie iuteruicdiate uupa
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Fiouas i3.—Eaamps of satrapelating \o koog 1eiurs penada.

i» wutributable to che amoothing of Uiuas inspa in & consisient mmanver
for this paper.
Probability considerations

Guurul ~The wualysis presented thus far bes been mainiy con-
cernad with attaching » probability to » pastivular magnitude of rain-
full at & particular locativn. Onca this proLability has besn deter-
unned, consideration musk alan be given to Wha corollary question:
What is the probability thet Ui s-year avens will occur st least ouco
in the next n yoars?

Fmgn elementary probabulity theory it is known thet thers is &
§ood chance thal wus n-ysar event will occur st least oncs belore
n years bave alopsod. For sasmple, il an svent has the probability
1/n of occurring in s pasticular ‘yoar (sssume the shnual esries is
being used), wlherz a is 10 or greater, tho probability, P, of the exeat
nccurnn‘ sl leasi once smong o obsarvations (or years) is

‘, Pol— (1~ 1in)t =) —e™ue .05

Thus, fo1 example, the probability that the 10-yeasr event will occur
at least once in the natt 10 ysars is 0.83, or about 2 chances out of 3.
Belasionship belunen demgn rdurn paried, T years, darign period,
T, and yrahnhlllv of net lunﬂ axcasded in T, years. ——F:zuu 14,
prepared from ki ions, shows ths relationat

betwesn the deasyn retumn period, T years, design period, Ty, and
probability of not being axceeded in 7, years (19). .

EXAMPLE. What design rwturn period should the sogioesr uie

W be approvmataly %0 paresat sartain thal it will ot be exeseded

in the nast 10yearn?  Eatering the dmign peciod eoordinate as 10 yeans

unil the 00 parcuot fine 1 jouraacied, \hs design rewrm penod le

wtifiated Lo bo 100 years. In lerms of rainiali magullude, the 100-

Yool valus s sppraumascly 50 pascant larger thas the 10-yesr valua.

Sabeen arivm MmGs, T YPamy

Flacas 14 —Haletuoniy Letween camign J6LUru penvd, T yuers, Geags penud,
Ta, and probatility of oot belog s1cceded in 7'y yaars.
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Fieuxx 18.— Area-aoptl curves.

Probable masimum precipitstion WAK)

Tha 6-hour PALP and is relatonehip (o the 160-year G-Autr réin-
Jail—Opposed to the probability mslbud of reialel estinabion
presented in thu peper is the probable maximum precipiation
(PMP) muhnd 'hlch uses a combination of physical rmodel wud

savernl lugical par ». The main purpuse
a! the PMP mathod is to provide cumpletosalely design cniteris iu
cases whers structure failure would be disasuvue. The 8-bows
PMP map uf Chbert 50 is based on the IU4quare-tiile values of
Hydrumastaorological Beport No. 33 20} for tbe region vast uf 105° W.
and ou Weather Bureau Technical Poper No. 88 (21] for the Weat.
Chart 51 presonts Lhe ratios of the PMP values Lo the (0U-year
point rainfalls of thus paper. Eammination of this map sbuws bbet
the ratios vary from loss than 2 to sbout 9. Thesa resulta iuust bo
considared merely indicstive of the order of imaguituda uf extremely
rare rainfalls.




Asea-depth relationshups

Uenared.-— For disinsgo sress larger than & few syusre miles con-
sidoration muat ba iven not ouly to puind raudall, but o the avecage
depth aver tho snure drainage siva. Tho averago ares-depth
relalionship, as & percent of Lhe point velues, hus beon detarmined
{fur 20 denwe networka up to 400 square ruiles fromn various regions
w the Uniled States {7].

The araa-depih curves of figure 15 muit be viewed vperationslly
The vperativn is related to the purposs and application.  In applica-
tion the process is W sclect & point value from sn wopluviul map.
Thiv puinl value is the average depth fur the location concerned, for
a givan frequency aud duration It iv a compusile.  The srea-depth
curve relutes this avernge point value, (or & given duration snd fre-
Quetity shd witbin s given 82es, to tha average depil vvar thal ares
for tha curr diug Jdurstien and freq

The date used Lo davelup the lru-dzplh curvew of figure 15 ex-
libited no systematic regionul pattern (7], Duratiun tusmed sut to
be the major paranseter.  None of the denw neiworks had sulficient
langth ol recurd 1o evaluate Lie ellect of magiutude (or return period)
au the arew-depth relutionehiy  Fur arces up te 40U wquars wi
it in tenwauvely accépted thal storm magnitude (or return
iv sut & parameter in the arew-depth relationship. The reliability
of tlus relationahip sppears o be best for the longer durations.

EXAMPLE What s Ll svarage uepth of 3-year J-hour rmutel]
fur » 200-aqusie-mile drains 1n the viomty of 37° K, 68" W 1
From toe 2-year -hour map, 3.0 inches u satimatad & Lhe average
dapth for polota in the ercu. However, Lba avarage 3-hour depth over
Lha draiusge ares would be less thea 4 0 Inchies {or Lhe 3-year raturn
periud  Hefesring to Agure 15, il in sean that the 3-hour ourve iutes-
wecia it a1ss scake wt 200 squace twides oL fatio 0.8 Accordingly, s
-yasr 3-huur average depth over 300 square nules 13 0.8 tirae 2 0, or
1.6 ioches.

Scasanal variation

Intraductian.—T'o Lhis point, the {requency snalyais £eas tollowed
vhe cunvenlional procedures of using only the supual nixins or the
n-maximum svents for n years of record  Obvioualy, sume months
cuntribute more aventa 1o these voriss Lhun others and, in fact, same
nwnths suight not contribute st all o thess two series.  Sessonal
varialivn serves the purpose of showing hiow olten theae rainfall
events occur during a specific month. For exaunple, & practicsl
problem concerned witl uensunul vanation may bs dlusirated by the
fact Lthst thio 100-year 1-bous rain ey cuing from s summar Wunder-
storm, with conaidersble infiltration, whoreas tho 100-yeur fluod miny
cutne from a lewser storm vecurring un f(rosen vr saow-covered ground
in the late winter or carly spring.

Scasonal probability diagrams.—A tulal of 24 acasoual vernuan dis-
gruns jv presented in Chastes 52, 53, aud 54 for the 1-, 8-, and 24-hour
durativne lor 8 subregions of the Unitwd Stales esst af 105° .
Tho 15 diugrains covering the region aast of 90° W. are identical to
tboss pressnted previously iu Techuical Paper No. 29 (7). The
anouthiod isupleths of & diagram for o particuler duration are based
on the average relativiwhyp from approximately 15 atatwns in each
subregion. Suine variation sxists from atation o station, suggesting
& alight subregivnal pattem, but v attempt was made 10 define it
bocause thers in no conclusive metbed ol determining whether this
pattern is w clitnatic fact or an accideut of sampling  The alight
regivual discontinuiues botween curves of wdjacent subregions can
be snivuthed locully for ull practical purpuses.  No seasunal vanation
relatonuslups wre presouted lor the mountainous region wust of 103°
W. bocause ol thie influsuco of locel climatic and wpugreplue coude-
tions.  This would call for scusunal distributiva curves constructod
froto cuch stavion's Jata justead of wvorage and more relisble curves
bassd on groupa of statiuns.

cApplicativn ta aredd rainjall. —The iv of a limited amcunt vl
wreal reinfatl data ia the satne manner as the powt date gave seasonsl
veriations which exlubited no substanual difference from Lhoss of
the peint date. Tlis lends sawe conlideace in using thess diagraws
as & guido for srusll arcas.

EXAMPLE, L the of of & 10-yeur
1-bour Tenfsll for the montbs My through August for tBe powl sk
48* N, 83° W. From Chast 52, tha probabilitlas for cach month sre
literpulatad 10 La 1, 2, ¢, and 7 peceaat, reapectivaly. Lo athar worda,
the probabahity of cesurrepos af a 10-yoar I-huur rainfali 10 May of
any paruoulsr yesr i 1 pwrcont; for Juos, 3 percsal; sud so forth.
Additiunal exswplas sre given 1o sl Avn paria of Technscul Paper
Na. 29

Hafceenoss

100 L. Yarucl, “Raiufali 1 y- Data,” Muscell Pubii-
c.uuu Ne. 804, U.B. Deparimest of Aunuum Waskiogwn, D.C., 1038,

E3 UJ. \v\'uu\u Bureay, “Haiofsll Intanatios {or Local Drafaage Deago 1
the United Btates for Dlurations of § to 240 Minutes aug 2-, &, aud 10-Yeu
Hewrn Pariods,” Techmical Popar Ne. 24, "Parc
Merulian,” Wasbiugton, D.C., August 1848, 1 pp. Naviesd Fenruary 1985,
“Past [1: Betweas 1087 W, and 118° W."” Waablogiao, D.C, Auguat 1084,

v ap.

U.8. Weatler Buseau, "Hantall lutenuiics for Local Dr.

Coastal Regiane of Horih Africa, Longituds 11° W, w0 14°

of § w0 240 Mloute and 2-, §-, s5d 10-Yass Heturo Pesiods,” Weanlngton,

D.C., Geplamber 1954, W pp.

4. U5 Wastber Buzesu, “llainfall Intenniiss for Local Drsinsge Design 1n
Aroua and Bubsretis licguns of Alasks, Cansda, Greealand, and lcelsnd
{or Duratung of 5 to 24V Minutas sad 3-, &-, 0, 20-, apd AO-Yut Ratura
Peruds,” Weahiagion, D C., Septambar | 13 pp.

. U.B. Westher Uureau, "knml-ll lnunmy-Durnhn Frequeney Cuzves for
Selecied Btatious in tne United Bisies, Alsshs, lan lslands, and
Puerto Ruo,” Teanical Payu Ne. 28, Weshingwan, D.G., Dasember 1985,
63 pp. .

U8, Wasther Burseu, “Rutniall Integuties tor Locs! Drvinsgs Dasyyo in
Weaters Udited Blates,” Techmical Faper No. #8, Waahingwan, D.C.,
November 1988, 4% pp.

. U.B. Weather Bureau, "Raintell Intensity-Froqueoey Regioe,” Trchmwal

: The Ghio Valley," Jube 1807, 44 pp.;

" March 1958, §1 pp., "Part 3: Tos Middl

37 pp.: "Part 4: Norlhesstern Usited Btatan,

Parl §; Gresl Lake Regiun,” February L1980, 31 pp.

Ed

-

m?

Washingwn, L.C
8. U.B Weather Buseau, Form 1017, 18901058,

9. U.8. Waestber Buresu, Climailegical Becord Book, 1avu-1468.

10. U.B. Weather Burasu, Clhimstolegical Duia, Naisnsl Summsry, muatily,
1050-1938.

L. U.8 Weathar Bucess, Hydreloyie Hullaun, 1040- 1048

12, Haurly Praapiiahan Dats, 10811988,
13 , Chmatolep:cal Dota, by Beclions 189T- 1608,
1" oubis-Mass Avalyss for Testog the Comaistency of

Racurdls and Jor Making Required Adjustasnta,” Ballen of the Amorscan
Meisoralopical Senay, vol- 30, No. b, May 1949, pp. 168-189.

13. E J. Gnmb:l Switsha of Brwemu, Columbie Unlvieslty Prees, 1088,
378 py

16. D. M Houlxhld and W T. Wieun, “A Cumparwon of Extrems Haiafall
Depths from Tropical and Nonwsopical Biorms,” Jeurnal of Quephyvical
Rovenrch, voi. 88, No 3, Marsh 1960, pp. 950-951.

17 D. M. Huebfuld snd M A, Konler, AR Ginpincal Apprawal of Lha Juambel
Estrame-Value Frooedurs,” Jeurnsl of Geaphysical Ressarch, vol. 85, No. 8,
Juse L9, pp. L737-1248,

18. D. M lleranfisid, L. L. and W T. Wlsou, “"Byattesls of Rainfall
Intensity-Froquency Regime” Precesiings, Amirian Bscaly & Ciwil

Bapuery, val. 01, Bep No. 744, July 1986, pp. 1-86.

. Arnold Court, “Bome New Btatistical Teahmquos in Geopnysics," Admanias

sn Geophyaics, val. I, Acadenuc Press, New York, 182, pp. 48-85.

U.B. Weathar Bureau, “Beasonal Yazisioon of the Prubsbis Mazinium Pre-

cipitation East of the 108k Meridian for Areas frum 10 W 1000 Bquare

Miles snd Durations of 6, 12, 24, and 42 Huoun," Hydremaseralogreai Reperi

Ne. 39, April 1950, 88 pp.

21 UB. Weather Uuresu, “Guneralised £ of Probauls M
Precipitation fur the United Buates Wesh of the J05uh Meridisn for Aress
ta 400 Bqusrs Mules aad Durstwrns 10 34 Hours,” Technical Paper No.
1940, &4 pp.

Chisrta 140
Charis 50-51:

Charta §2-54:

PART 11 "_

lavpluvial nuaps.
Tus 6-hour probable maximmuin precipitation aad s
relstionsiip ta the JUU-yesr 6-how rainfall.
Diagrans of acasonal probabulity of intense rainfall,
{or 1-, &, and J4-hour durstions.

)



file:///raua

——

/{r\‘ : 7 ' , 2-YEAR 24-HOUR RAINFALL (INCHES)
K 3

3 N Hel ner)! )
| Anl .2 : g
-t~ | of £ ] a A
~_/ > YN . R 3
- ’F‘P‘ Ist i ‘ = : ,(,n/‘_ """" N .
/ p //L : S y .
/ . < _ - e o’ ¥ e .
~ /. ) 2N XL . , sy o TR
~ /’ N o : N, 3 ;:! <F s ..
) 1 -
/ (4 S i = : "
/ 4“ ( : : i
T Fasizt : .
par PANY N A . . 7 .".‘.
) / - « -
~ I3
Xt ; ;/ A B )
o . ;-1 / /\ - :__P_‘_
. ) ny T
BN | . E
{ v
Rank
j o
I~ HE
/,/2\ I 7 \
N\ 7]
25
! : - LT
? — 1 g 3
13
(K}
[} .
§ O\ T = +
) N 3.5 Koee: S8 ‘p\ &
/ ' \ 2 -
. X} 3
: N ) 1.
N % - | x 1 €0 - =~ \
Il / ~ v . G v L r o r Mok 4 o \. e <
T ) ‘ﬂ | /‘- |
/ \\. i / ‘C\\ 4 Y K/ \\ !
i 3 \1\_\\ . s - \
L e \\ ~h x T 1 . o |

&1




. REFERENCE
3



P B

SITE INVESTIGATION
CRACKER ASPHALT .
TUSCALOOSA/HALE COUNTY, ALABAMA
EPA ID NO.: 000472712
- "~ " SITE REF. NO.: 6243

PREPARED BY: o APPROVED BY:
JERREMY H. STAMPS JYMALYN E. REDMOND
SITE ASSESSMENT UNIT | CHIEF, SITE ASSESSMENT UNIT
SPECIAL PROJECTS ~ SPECIAL PROJECTS




S16243
TABLE OF CONTENTS
1. INTRODUCTION 1
2. SITE DESCRIPTION 1
2.1 Location 1
2.2 Site Description 2
2.3 Operational History and Waste Characteristics 3
3. GROUND WATER PATHWAY 4
3.1 Hydrogeology 1
1.2 .Ground Water Targets 6
3.3 Ground Water Sampling Data 7
3.4 Ground Water Conclusion 38
4. SURFACE WATER PATHWAY 9
4.1 Hydrologic Setting 9
4.2 Surface Water Targets 10
4.3 Surface Water Sampling Data 10
4.4 Surface Water Conclusion {1
5. SOIL EXPOSURE AND AIR PATHWAY 1
5.1 Physical Conditions 11
5.2 Soil Sampling Data 12
5.3 Soil and Air Targets 12
5.4 Soil and Air Pathway Conclusion 14
6. SUMMARY AND CONCLUSIONS 14
7. REFERENCES 16

ATTACHMENTS

APPENDICES
Appendix A:
Appendix B:
Appendix C:
Appendix D:
Appendix E:

FIGURES
FIGURE :
FIGURE 2:
FIGURE 3:
FIGURE 4:
FIGURE §:

PLATES
Plate 1:
Plate 2:
A\ Plate 3:
Plate 4:

Attachment |;
Attachment 2:
Altachment 3:
Attachment 4:
Attachment S:
Attachment 6:
Attachment 7:
Attachment 8:
Attachment 9:

Federal Reporting Data Systems Public Water Supply Data
Private Well Data from Geological Survey of Alabama

U. S. Fish and Wildlife Data

Letter to USACOE

Endangered and Threatened Species of Alabama (The Red Book)
CH2MHILL's Assessment of Lawter Site

ADEM Memorandum from Fred Mason to J. P. Martin (5-6-86)
Letter from Lawter to Fred Mason (12-12-86)

Letter from Lawter to Fred Mason (11-19-91)

Monitoring Well Data (Lawter Site)

Monitoring Well Data (Cracker Site)

Spring Seeps, Surface Water and Waste Water Data (Lawter Site)
Spring Seeps, Surface Water and Waste Water Data (Cracker Site)
Soil, Sediment and Solid Waste Data (Cracker Site) -

One-mile Radius Map

Site Map (Cracker Site)

Site Map (Lawter Site)

Terrace Geology

Land Surface Cross-sections of Cracker Site

Four-Mile Radius and Fifteen-Mile Down Stream Map
Hale County Highway Map

Tuscaloosa County Highway Map

Greene County Highway Map



file://�/uachmenl

S16243

1.0 INTRODUCTION

Under authority of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) and the
Superfund Amendments and Reauthorization act of 1986 (SARA)
and a cooperative agreement between the U. S. Environmental
~ Protection Agency and the Alabama Department of Environmental
Management (ADEM), a Site Investigation (SI) was conducted at
the Cracker Asphalt site in Moundville, Tuscaloosa County,
Alabama. The purpose of this investigation was to collect
information concerning conditions at the site sufficient to assess
the threat posed to human health and the environment and to
determine the need for additional investigations under CERCLA or
other authority, and, if appropriate, support site evaluation using
the Hazardous Ranking System (HRS) for proposal to the National
Priorities List (NPL). The investigation included reviewing previous
information, sampling waste and environmental media to test
Preliminary Assessment (PA) hypotheses and to evaluate and
document HRS factors, Collecting additional non-sampling
information, and interviewing nearby residents.

2.0 SITE DESCRIPTION

2.1 Location

The Cracker Asbhalt Facility (CAF) is located in Moundville,
Tuscaloosa County, Alébama. The geographic coordinates are 33°
00’ 42.86” North latitude and 87° 37 22.18” West longitude
(Reference 1; Reference 2). The town of Moundville is a smaﬂl
incorporated community consisting of approximately 1,348

residents (Reference 3).
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The Moundville area has a moist subtropical climate with
precipitation well distributed throughout the year. Tuscaloosa
County receives precipitation of 0.10 inch or more approximately
75 days out of each year and has an average yearly precipitation of

49.26 inches. (Reference 4, p..76).

The mean annual temperature. for Tuscaloosa County is
~approximately 63.4° F. On a monthly average, January is the
coldest and July is the warmest. January has an average daily

maximum temperature of 54.9° F and an average daily minirmhum
temperature of 33.5° F. July has an average daily maximum
_temperatur.e_ of 91.7°-F and -an average daily minimum of 70.2° F.

(Reference 4, p. 76)

2.2 Site Description .

The CAF site is located in the SW 1/4 of the NW 1/4 and the NW
1/4 of the SW 1/4 of Section 31, Towﬁship 24 North, Range 5 East
in Tuscaloosa County, Alabama. The CAF site is bound on the
" north by pine forest and swamp land, and then by the Black
Warrior River; on the south by rail road tracks, and then by
residential property and farm land; on the east by a dirt methane
well access road, and then by pine forest-and swamp land; on the
west By LaWter Chemical Plant, and then by the Mound State
Monument. The nearest residential property is approximately 400

feet to the south of the site.

()
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The CAF site is a 25-acre dogleg shaped parcel of land. It is
presently improved with 9 buildingé, 24 above ground ‘storage

tanks and a lagoon that captures much of the surface water runoff

~ from the 'site. The site is accessible to the general public from all

directions. . The only part of the site currently being utilized are the

buildings on the site.

The CAF site is approximately 100 to 175 feet above mean sea igvel.
with a 2 to 6 percent sloping topography. All the area surrounding’
the CAF site is at ele_vatiohs lower than thaf of the site. Therefore,
:§Vurfacfe. watér,runoff_ from the surrounding area would not flow
across site under normal conditibns. The Black Warrior River runs
along the northwest boundéry of the CAF site and is the nearest
probable point of entry (PPE) into the surface water pathway for

runoff exiting from the site.

2.3 Operational History an_d Waste Charactei'istics

During a bankrup_tcy sale that took place in 1968, Conrad
Wesselhoeft purchased the CAF site. The CAF site was previously
owned by Cracker Asphalt Company, an asphalt refining and
storage company. The Cracker Asphalt Company left behind_
warehou_ses, shops, various types of petroleum and asphalt
processing equipment, a cooling pond, a'sedifaent_ pond and

several large above ground storage tanks. After purchasing the
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"property, Mr. Wesselhoeft's metal fabrication business made use of

the office, shops, warehouses and much of the open space on the
site. Mr. Wesselhoeft also has occasionally leased one of the tanks

(350,000 gallon capacity) on the site to Southern Resins Cornpaﬁy

(EPA ID #: ALD004034138) for storage of by-product petroleum

solvents.

The possible sources of the docur_nénted and suspected

contarnination coming from the CAF site include a sludge pond, a
cooling pond, two asphalt. skimmer trenches, a tank that has
occasionally been used to store petroleum solvents, and several
other tanks that hév_e not been used since ',the,bankruptcy of the

Cracker Asphalt Company.

3.0 GROUND WATER

3.1 Hydrogeology

The CAF site and the surrounding area lie within the Alluvial-
Deltic Plain district of the East Gulf Coastal Plain physiographic
section. The prominent physiographic feature of this area is the

broad, well devéloped, flat flood plains and terraces that have been

formed by the meandering Black Warriof River. (Reference 5, p. 3)

The geologic units that outcrop in Moundpville and the surrounding

area are of sedimentary origin and consist of gravel, sand, si_lt and
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clay (Referénce 6, p. 3-4). At the CAF site, alluvium and terrace
deposits of Quaternary age overlie the Cretaceous age Gordo and

Coker formations of the Tuscaloosa Group (Reference 5, p. 6-8).

The Quaternary flood plain deposits can be;as much as 160 feet
thick, and consist mainly of gravel, sand, silt an_d clay (Reference
7, p. 12). The Gordo Formation, which lies beneath the flood plélin
. deposits, is as much as 400 feet thick, and consist of sand and
gravel overlain by alternating lenticular beds of sand and mottled
clay (Reference 5, p. 6-8 and 21). The Coker formation, which lies
beneath the Gordo Formation, ranges i_n thickness from less than
100 feet to Qp to 1,000 feet. The Coker Formation consists of a
nonmarine zone of gravel overlain by marine sand and clay. The
nonmarine basal zone is generally separated from the marine sand

beds by 50 feet or more of clay (Reference 5, p. 8).

Sand and gravel beds of the Tuscaloosa Group are the major

sources of ground'Water in the study area. Alluvium and terrace |
deposits may also contain sand and .gravel'aquifers that are
- capable of yielding enough wéter for a private domestic or stock

s_upply. (Reference 5, p. 12-15)

According to the outcrops along the river bank north of the site
(Figure 4) and the bore hole logs from the property west of the site
(Attachment 6), the terrace deposits consist of an upper fine-

grained unit and a basal coarse—grained' unit that lies
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unconformably atop the eroded remnants of the Gordo Formation.
The base of the terrace deposits is considered to be.the lowest

occurrence of gravel.

~ The Gordo I}‘_thatioh, as seen in the bore hole logs (Attachment 6),-
consist of an upper unit of sand having zones of high iron content
intermingled with layers of sandy clay and clayey sand and a basal
unit of fine to medium sand. The contact between the Gordo
Formation and the Coker Formation, as éeen in the outcrops along
the river bank, is a 1/2 inch layer of irbn cemented sandstone

underlain by massive red, purple, gray and brown mottled clay.

The terrace and Gordo deposits thicken in a westward direction
and are estimated to 35 to 120 feet in thickness underneath the

CAF site.

3.2 Ground Water Targets

There are many private wells and two public water supply wells
-within the 4-mile ground water target radius (Attachment 1;
Attachment 2; Plate 1). The water from the two public water
supply wells are blended together to make up 100 pefcent of the
Moundpville Water Works system. The Moundville Water Works has
1,348 connections on its system. The Moundville Water Works
also sells 300,000 gallons of water per day to the Hale County
Water System (Reference 8).
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The Hale County Water System purchases 40 percent of its
systems water from Moundville Water Works and 60 percent from
Greensboro Water System. The water that the Hale.COIIJ.nty Water
System buys is blended _together. before it is used by 2,500
purchasers. (PA # 6243, Att. 5 & 6) '

3.3 Ground Water Sampling Data

MONITORING WELLS SAMPLED OFF-SITE

(maximum concentration found in each well)

Constituent Well Number
_lug/l= ppb) 1 2 3 4 "5 6 K 9 | 10. 11 - |—12
Benzene --- --- -~ --- 105 - 379 7 --- 34 - 232 133
Ethyibenzene --- --- - - 78 186 - - 120 860 395
Napthalene - --- 23 -—- 805 10100 39 17 2760 5590 1360
N-Propylbenzene --- --- -~ -~ 26 46 - - 45 439 129
Styrene 10 7 - --- 16 328 -~ - 152 815 339
. Toluene - -~ --- - 28 41 .- --- 36, 162 127
1.2,4-Trimethylbenzene - - 6 - 134 2700 11 9 715 5240 1850
1,3,5-Trimethylbenzene --- --- --- - 16 347 - - 199 1610 290 i
Total Xylene .- -~ 19 - --- 361 1900 12 7 462 4760 5230
Dicyclopentadiene o - 22 --- 26 1540 3 . 5 943 656 186

{see Appendix A for more data on these wells)

MONITORING WELLS SAMPLED ON-SITE

Constituent Well Number
(gﬁ(l = ppb} CA-MW1 CA-MW2 CA-MW4 - CA-MW5 CA-MW7
1,2,4 - Trimethylbenzene 111.1 50.6 1.6 - .
) Benzene 139.9 37.5
Ethylbenzene 121.9 - .- —
m+p Xylene : 57.6 20.8
Naphthalene (VOC) 1134.0 .662.7 - 1.7 . 0.9
Toluene 13.2 7.5 . - em
n - Propylbenzene 53.2 . 0.8
0 - Xylene --- 88.0 - e
Naphthalene {BNA! Al 55869 338.064 -
—— —_—— e ——————————————

(see Appendix B for more data on these wells)
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3.4 Ground Water Conclusion

While there is evidence that the Terrace/Gordo aquifer at the CAF
site and the adjacent Lawter site is contaminated, the likelihood of
any known municipal wells becoming contaminated is thought to
i)ew;r;inimal because: 1) The neéi*est public well is greater than a
mile to the southwest of the site. 2) The flow direction of ground
water in the shallow terrace deposit aquifer beneath the CAF site is
thought to be towards the Black Warrior River and not towards the
either one of the public wells. 3) The contaminated aquifer is
horizontally discontinuous in nature and the aquifer discharges its |
have cut the land surface to a depth below the Terrace/ Gdrdo
aquifer. 4) The public water supply wells located within the 4-mile |
target radius .are screened in the Coker aquifer and not the
Terrace/Gordo aquifer. S5) The upper units of the Coker Formation
are massive clays that help protect the aquifer from the
contaminants above. 6) The Coker aquifer has a higher water
pressure than the Terrace/Gordo aquifer above. 'There'fore, ground
water from the Terrace/Gordo aquifer can_riot. migrate downward

into Coker aquifer.
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4.0 SURFACE WATER PATHWAY

4.1 Hydrologic Setting

The CAF site is outside of the IOO—yeér flood plain. (Reference 9) at
a1:1 elevatiofl' of approximately 170 feet abofre mean sea level. The
northern .rnost part of the site is the lowest portion of the site. The
northwest corner of the site has a 60 to 65 foot vertical drop-off to
the Black Warrior River that makes it very unlikely that the river .

will overflow its southern bank in the vicinity of the site.

Overland drainage from the CAF site exits the site via 3 somewhat

well defined discharge points as well as many other less defined
points. The most probable point of entfy (PPE) for any.
contaminated overland drainage from the site to enter into the
surface water pathway is southwest of the site at a point on
Carthage Branch. The previously mentioned PPE is approximately
1/10 a mile upstream of The Black Warrior River. The closest PPE

is at the northwest corner of the site at the point where the CAF

site meets with the Black Warrior River. In either case, once the

- overland drainage enters the Black Warrior River it remains in the

river for the remainder of the targeted 15-mile downstream surface -

water pathway.

The CAF is located'within the Black Warrior River Basin. The

lowest flow to which the river will decline during 7 consecutive
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days on an average of once every 2 years of normal flow (7-day Q2)

is 935 cubic feet per second (Reference 10, p. 13-14).

4.2 Surface Water Targets

The_ 15-mile downstrearh surface water pathway (SWP) begins and
ends on the Black Warrior River. There are no known drinking
water intakes located along the SWP (Attachrﬁent 1.).
Approximately 26 of the 30 miles of river bank land along the SWP
is considered to be wetlands (Attachment 3; Attachment 4; Plate 1).
The adjacent'wetlands. to the east énd the land along the surface

threatened and endangered species (Attachment 3; Attachment 5).

4.3 Surface Water Sampling Data

SPRING SEEPS, SURFACE WATER AND WASTE WATER SAMPLED

] ] . Concentration
Sample Number Date Contaminant " {ppb)
Seep A 11/85 Total Xylenes 1.1
Seep B 11/85 ' Chloreethane 7.5
Seep C 11/85 Chloroform 4.7
Benzene 150
Toluene 28
North Bluff . Ethyl Benzene 54
Seep 11/85 . Styrene .37
Middle Total Xylenes 320
1,3-Cyclopentadiene 3.9
Propyl Benzene 19
" North Bluff :
Seep 11/85 VOC’s BDL
West ) ’
Lagoon : 9/95 VOC's & BNA's . BDL
Tank Berm 9/95 VOC’s & BNA’s : BDL
T Pipe Discharge 9/95 VOC’s & BNA's BDL
Skimmer Trench 9/95 VOC's & BNA’s BDL
Drum West Berm _ 9/95 1,2,4 - Trimethylbenzene . 1055.0
' : 1,3,5 - Trimethylbenzene 313.72
m - Dichlorobenzene 32.56
m + p Xylene 1119.4
—_ - Naphthalene (VOC's) 333.0

|
|
|
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0 - Xylene 1029.0
Naphthalene (BNA's) 1013.1

(see Appendix C & D for more data on surface water samples)

4.4 Surface Water Conclusion

There is a good likelihood that contaminants from the CAF site
have ‘been released into the surface water pathway by means of
both overland drainage. and ground water to surface water
- discharge. Th_e fisheries, wetlands and possibly critical habitats
llocated' along the 15-mile downstream surface water péthway
(Reference 11, Attachment 3; Attachment J), could be affected by
contaminated ground water that is being discharged from seeps
" 'located along the sduth bank of the Black Warrior River and the

éast bank of Carthage Branch (Attachment 6; Appendix C).

5.0 SOIL EXPOSURE AND AIR PATHWAYS

5.1 .Pl'gsical' Conditions

Except for gates at all road entrances to the site, the CAF site has
no manmade barricades to detour or prevent public access. Due to
the natural river barrier nbrth of the site and the expansive swamp
and forest land to the east and northeas't, most accéss to the site

would. occur along the south and west borders of the site.

The USDA Soil Survey indicates that the site is underlain by Bama

‘Series soils. The soils of this complex are formed from loamy
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marine sediments of fine sandy loam, loam and sandy clay loam
texture. The Bama series consist of deep, well drained, moderately
permeable soils that have a moderate available water capacity.

Runoff is medium. (Reference 4, p. 13, 54 and Sheet Number 100)

5.2 Soil SamhlinLData '

SOIL, SEDIMENT AND WASTE SAMPLED ON-SITE

——— — e ————— — ——

~ Contaminant Concentration
Sample Number __(ug/g = ppm) (ppm)
East Tank Sample 1 Toluene 0.27
East Side Flow 1,2,4 Trimethylbenzene 0.33
East Side Flow 1,3,5 Trimethylbenzene 0.36
East Side Flow L Toluene.. : N . .046 - -
Skimmer Trench Toluene 2.0
Lagoon 1 1,2,4 Trimethylbenzene 1.7
Lagoon 1 1,3,5 Trimethylbenzene ’ 0.18
Lagoon 1 ' Ethylbenzene 0.23
Lagoon 1 [sopropylbenzene 0.17
Lagoon 1 Naphthalene 48.3
Lagoon1l n- Propylbenzene | 0.81

(see Appendix E for more soil and sediment sample dataL)

5.3 Soil and Air Targets

There are approximately 20 people working on the CAF site, 60
‘people working at the adjacent Southern Resins Company and
approximately 3 people living within 400 feet of the site. The
nearest school, Moundpville Elementary, is épproximately 7/8 of a
mile to the southwest of the site (Reférence 12). No daycare

facilities were seen within 1/2 of a mile of the site during the PA
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site reconnaissance. According to the Alabama 1990 census.
records (Reference 3), the averégé number of people living in
homes located in the counties of Hale and.Tuécaloosa is 2.685
residents per household. In the following table, the . total
populétion wifhin the target area has been broken down into sub-.

populations that live within the specified distance radius from the

site:
DISTANCE FROM SITE POPULATION _
0 TO 1/4 MILE ' 3
>1/4 TO 1/2 MILE | , 6
>1/2 TO 1 MILE 453
>1 TO 2 MILES - 821
>2 TO 3 MILES ' | B 629 || -
>3TO4MILES | .. .. ... ....558J -~
TOTAL POPULATION _ 2470

None of the CAF site is considered to be a wetland environment.
Within the 4-mile target area and the 15:-mile surface water
pathway are many wetland areas. The nearest wetlands are

northwest of the site along the banks of the Black Warrior River.

. Approximately 35 percent of the .t_otal area within one mile of the

site may possibly be considered wetlands;

It is not known if the CAF site itself is a critical habitat for federally

designated endangered or threatened species. Attachment 3 and

- Attachment 5 list _all of the endangered or threatened species that

may utilize the land and-surface waters located within the specified

target areas.
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5.4 Soil Exposﬁre and Air Pathway Conclusion

Due to the Characteristics of the waste present at the CAF site, the
soil and air exposure may-pose a moderate threat to human
health, wildlife and the environment. There are 20 workers
empléyed at the site and the presence of a Native American burial
mound on the north end of the site makes the site somewhat likely

to be traveled across by trespassérs.
- 6.0 SUMMARY AND CONCLUSION

" The Cracker Asphalt Company operated an asphalt refining and
storage company at thé site in the late 1960’s. During a
bankruptcy sale that took place in 1968, Conrad Wesselhoeft
purchased the old CAF site and started a metal fabricating
business that produées metal tank heads and large boat anchors.

- Leakage and spillage from asphalt and diesel fuel storage tanks are
- believed to be the sources of known ground water and surface

water contamination.

ADEM is currently planning to .sample soil, ground water and
surface water at the CAF site in order to determine if the source of
contamination is the Cracker Asphalt site, the Lawter site or a
combination of these two adjoining sites. Based on the. current
analytical data and the visible state of the Cracker Asphalt site,

ADEM recommends that that the site be further evaluated in_ order
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to determine what true threats the site poses on human health and

‘the environment.
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Parcel Number:

Tuscaloosa County
GIS Internet Report

Ownership Information

43-09-31-0-001-005.000

Year: 2010

Owner: SMALLEY ANNE WESSELHOEFT AS

In Care Of: SARA J SMALLEY
THE LAST WILL AND TESTAMENT OF
MARITAL TRUST CREATED UNDER
TRUSTEE OF THE NON-EXEMPT

Street: 1209 INDIAN HILLS CIR

City: TUSCALOOSA

State: AL

Zip: 35406

A/K/A:

four Property Location: CRACKER ASPHALT RD
= Tax District: 6

Fire District: »

Deed Date: 9/30/2003

Deed Book & Page #: 2003-18541

Plat Book & Page Number: -

Subdivision:

Block:

Lot:

Calculated Acreage: 8

Deed Acreage: 0
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Parcel Number:43-09-31-0-001-005.000 Year:2010

CLASS CODE | MARKET | CODE | DESCRIPTION | MARKET-EXEMPT | TAXABLE | ASSESSED VALUE

Improvement: 2 73060 0 365,300 365,300
Land: 2 24900 0 124,500 124,500
TOTALS: 0 489,800 489,800

Current Use Value: 0

Industrial Exempt/Abatement Value: 0
Penalty: 0

Total Assessed Value: 97,960
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P Eastman Chemical Company
P.O.Box 511, B-54D
Kingsgort, Tennessee 37662-5054 .
Telephone: 423-229-1863
Fax: 423-229-4364
e-mail; rguinn@eastman.com

ENSTVIAN

- CERTIFIED MAIL
January 16, 2006

Mr. Emmett Hampton -

Alabama Department of Environmental Management (Q
Site Assessment Unit, Land Division Vi
P.O. Box 301463 T g
-Montgomery, AL 36130-1463

Re: 2005 Groundwater Monitoring Report -
Former Eastman Resins Site (tka Lawter [mema(ional)
Moundville. AL -

Dear Mr. Hampton,

[n 2002 Eastman Chemical Company (Eastman) ceased operation of the Eastman Resins, Inc.
manufacturing tacility located in Moundville, Alabama (tka Lawter International). [n 2003 a
closure of the wastewater treatment impoundments and-termination of the site’s NPDES permit
was completed and approved by ADEM and the site was sold. As part of the closure plan
Eastman agreed to continue semi-annual monitoring of specific groundwater wells for the
previously identitied constituents of potential concern (COPCs) to evaluate the effectiveness of
the wastewater impoundments closure, and for ongoing monitoring of the natural attenuation ot
the COPCs in the area of a historical release on the interior of the property. For vour reference,
Section 3 of'the closure plan (Groundwater Evaluation and Protection) is enclosed which details
the monitoring plan. compliance wells: and compliance limits that were agreed upon in the
closure plan.

The monitoring and analyses of the COPC's during 2005 was conducted by TTL, Inc. Enclosed
are the groundwater monitoring reports tor the two sampling events of 2005. To hrietly
summarize the data tor 2003, the two down gradient compliance determination wells (MW-3 &
MW-4) showed non-detect values tor all parameters with the exception of one low level
detection (7 ug/L) of dicyclopentadiene in MW-4. MW-3 has been consistently at non-detect for
all COPCs since 2003, and MW-4 has been at or around non-detect for all COPCs since mid
2004. Additionally, the down gradient well closest to the former wastewater impoundments
which were closed and capped (MW-35D) continues to-show significant improvement with only
one detectable constituent (naphthalene, 17 ug/L) occurring during the most recent sampling
cvent. Many COPCs have been non-detect at this well since 2004,

[t 1s important to note that'all ot the COPCs detected exhibited concentrations that are orders of
magnitude below the compliance limits established in the closure plan, and all of the down
gradient wells showed dramatic improvements over the higher concentrations that appeared
during the excavation of the wastewater impoundments.in 2003. Trend graphs of the COPCs

]
)
. .
Respaonsible Care'
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concentrations tor the down-gradient wells trom the period of the wastewater impoundment
excavation through the end of 2005 are attached.

The up gradient well (MW-11) closest to the site of the historic release that occurred prior to
Eastman's ownership of the property continues to show significant, consistent improvements due
to natural attenuation. Graphs of the historical and recent COPCs concentrations for this well are
also attached which shows trends of decreasing concentrations for all constituents.

According to the Closure Plan approved by ADEM, Eastman is authorized to request a reduction
or elimination of the groundwater monitoring program tf monitoring indicates a trend of
decreasing concentrations of COPCs, or continues to indicate no potential to exceed any water
quality standards, criteria, or ecological screening values for a period of two vears after the
closure has been completed. The two years of monitorning since completing the closure has now
occurred and Eastman is formally requesting to discontinue groundwater monitoring at the site.
The monitoring data supports continual improvements and that no COPCs are appearing at the
down gradient wells at concentrations of concern. I[n fact, nearly all of the constituents are now
at non-detect levels in those wells, and have been at non-detect for some time.

Based on existing data, the COPCs remaining in up gradient well MW-11 are not migrating
toward the down gradient compliance wells, where historical potentiometric tlow direction data
indicates they should be detected if present. With no significant concentrations appearing in the
twenty vears, it 1s apparent that the remaining contamination 1s contined within the property
boundaries and continues to demonstrate a consistent downward concentration of COPCs due to
natural attenuation. The removal of the wastewater impoundments and an impermeable capping
of that area has also improved the situation by decreasing the flow to groundwater ot any
potential sources of COPCs. This can be seen. trom the continual improvement of data from well
MW-3D. Based on this compelling data Eastman respectfully requests ADEM consent to
terminate our groundwater monitoring program, as authonzed by the closure plan.

Easmman appreciates vour review ot this monitoring data and awaits vour decision on our request
to terminate groundwater monitoring at-this site. [f vou have any questions or concerns, please
teel tree to contact me.

'
T A
——— A .

: '._\_";.‘.’“'/.f\ ,‘L,- >+ N

) ¢

) Richard J. Guinn, Ph.D.
Technical Associate

cc: Mr. Wayne Holr, \\}-’ater Division, [ndustrial Section

»
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_down gradient.wells over.a.period of historical.groundwater. monitoring-data of-greater-than-— - - -
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Down Gradient Compliance Well MW-3
COPC Trends From 2003 - 2005
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Note: Values indicated as zero on the graph are analytical results below the detection limit. .




Down Gradient Compliance Well MW-4
COPC Trends From 2003 - 2005
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~ Down Gradient Well MW-5D
- COPC Trends From 2003 - 2005
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The area will be seeded and water will be applied as necessary to the seeded surface to encourage
germination of the seed mixture. If large seeded areas do not germunte the process described

above (or a modified process) will be repeated in those locations until germination occurs.

During the final grading and vegetation procedures, silt fencing will be installed, as appropriate, to
maintain storm water control in accordance with best management practices (BMPs).

4.2.2: lnstitutiohal Controls to Protect Closure Area

[t is anticipated that long-term maintenance of the area will be minimal and will include only
mowing the grass in the area, as appropriate, for the future use of the site. [tis Eastman’s

* Intentions to divest itself of this property while indemnifying the new owner from
environmental liabilities attributable to pre-closing operations for a certain period of time.
Deed restrictions will be placed on the property that will prevent excavation or inappropriate
development of the closure area. Other deed restrictions will stipulate that that wells for
drinking or industrial use cannot be drilled on the property, and the property cannot be used
for residential purposes.

Section 5. -Groundwatér' Evaluation ahd Protection

5.1: Historical Groundwater Monitoring and Risk Assessments

Semi-annual groundwater monitoring has been conducted at this site since 1991 for constituents
of interest (COIs) determined by ADEM.. The COIs monitored are the same materials identified
as the COPCs proposed for the impoundment closure in Table 3.2. A July 1999 Groundwater
Assessment Report and a November, 1999 Risk Assessment Report prepared by ARCADIS
Geraghty & Miller were submuitted to ADEM in response to elevated COls on the eastern edge
of the facility that ADEM believed was coming from a storage tank formally leased by Lawter
International for storage of a Lawter co-product. Those reports, contained in Attachment B,
provide a detailed description of the site hydrogeology, as well as a risk assessment for the
groundwater COls conducted at that time. The locations of monitoring wells and seeps are
shown in this report as Figure 5.1.

The reports reached the same conclusions put forth by ADEM that the suspected source of the
groundwater COls was the storage tank on the propertv adjacent to the eastern edge of the
Lawter facility. The risk assessment concluded that the groundwater contamination did not
pose health risks to receptors. Itis also important to note that the wastewater treatment
impoundments were not implicated as sources of the groundwater contamination. This is due
to the fact that the highest concentrations were all observed up-gradient from the

~ impoundments. Monitoring wells (MW-3 & 4) and seeps (seeps A & C) down-gradient from the
impoundments exhibited COI concentrations at or near their respective detection limits.

I[na January, 2000 letter from ADEM’s hydrogeologist, Joe Kelly, groundwater monitoring
requirements were reduced to two wells and one seep, MW-3D, \IW 11, and seep E.
Monitoring well MW-11 was considered the well nearest the source of the contamination
(sourge well). MW-3D, approximately 1000 feet down-gradient from the source, was
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considered a compliance point well, and seep E was the only seep monitored where elevated
COls were detected. Since the reports were issued in 1999, groundwater monitoring data from
these wells and seep have shown a continued decreasing trend for the COls .

5.2: Closure Risk Ass'essm_ent

Exposure pathways for the site have been evaluated to determine if there is a potential for
exposure. The evaluation determined that direct contact with soil is unlikely as the '
impoundments will be backfilled and the contaminated soils will be a considerable depth below
grade prior to capping the area. Direct contact with groundwater is also unlikely, as the site is
supplied with municipal water, and no water supply wells are located on; or are reasonably -
expected to be located on site. Risk assessments for the remaining various exposure pathways
have been calculated. They include:

e Volatilization from subsurface soil to indoor air

+ Volatilization from subsurface soil to outdoor air

« Volatilization from groundwater to indoor air

e Volatilization from groundwater to.outdoor air

-« Groundwater ingestion at the point of exposure, Carthage Branch and the Black Warrior

River (discussed in Section 3.2.1)

+ Ecological screening at the point of exposure, Carthage Branch and the Black Warrior
" River (discussed in Section 5.2.1)

Site specific risk based targets levels (RBTLs) were calculated for subsurtace soil and for
groundwater using the RM-2 equations in ADEM’s ARBCA: Alabama Risk-Based Corrective
Action Guidance Manual, December 20, 2001 (ARBCA). Volatilization factors from subsurface
soil to indoor air and outdoor air, and from groundwater to indoor air and outdoor air were
calculated. RBTLs were calculated for each site COPC in indoor and outdoor air. Only the
commercial worker receptor was evaluated, as deed restrictions prohibiting use of the land for
residential purposes will be implemented. Concentrations of each COPC in subsurface soil and
groundwater were then back-calculated to determine levels which would not result in
exceedences of risk based levels in indoor and outdoor air. All chemical specitic parameters
used in the calculation were from the ARBCA guidance document with the exception of DCPD
and n-propylbenzene. However, as is pointed out'on pages 29-30 of the ARCADIS report
(Appendix B), the inhalation reference concentration value (RfC) for DCPD used in the
calculation is very likely overly conservative. The NIOSH standard for DCPD in ambient air is
> ppm (27 mg/m?), as is the ACGIH standard. The standards are applicable to commercial
worker exposure for eight-hour and 10-hour periods, respectively. In contrast, this risk
assessment (also done for commercial worker exposure) used a RBTL for DCPD of 0.00409
mg/ m?, or over 1000 times lower than the NIOSH and ACGIH standards.

A\II default parameters used in the calculations were recommended by the ARBCA guidance
document. The site specitic, RBTLs for subsurface soil and groundwater are presented in Table
3.1. A comparison of the maximum detected concentrations observed in the remaining soils
(Tables 4.1 & 4.2) indicates that potential risks are identified only for the non-carcinogenic, soils
to indoor air exposure pathway. To eliminate this pathway a deed restriction preventing
construction in this area will be implemented. For groundwater to indoor or outdoor air




exposure pathwavs none of the.values from recent monitoring data approached the hrget
levels.

Table 5.1: Risk-Based Target Levels for Soil and Groundwater, Back Calculated from Risk-
Based Concentrations in Indoor and Outdoor Air

o"ﬁ?c"a‘?&nogenlc eé'i‘éfﬁgg]'e‘"f"
SKbacedI AR I<ICbaseaT
o FEAGWItoTAT S HIGWito AR
Compound 2 R RBTUVimg/ | SR BTEwang ez
Benzene 33.04 072
Dicylcopentadiene 0.49 NA
Ethylbenzene 4269.15 NA 4957.53 NA
Naphthalene 1540743 NA 208.05 NA
n-Propylbenezene 1582.33 NA ' 508.38 NA
Styrene 55563.71 NA 12512.44 NA
Toluene 1155.56 NA 1893.68 NA
1,2,4-TMB 233:76 NA 5551 NA
1.3,5-TMB 173.20 NA 40.05 NA
Xylenes 1721.90 NA 1601.65 NA
I Carcliogenicaa|Non cardinogenicliaicatainogenic
isksbasedsk asedal; skehase
tolC 0 5WitoiaA
Compound SRBIE JKgE SR BEHSOM MR BIEEWOTm /TS| R BIGEWO; g/
Benzene 1057.61 23.04 3437 41 - 74.89
Dicylcopentadiene 266.52 NA 57.92 ' NA
Ethyibenzene 456369.69 NA 531639.96 NA
Naphthalene 164771.83 NA : 16568.56 NA
n-Propylbenezene 142260.65 NA = 62190.89 _ NA
Styrene 5940127.80 © NA - 1214556.68 NA
Toluene 123528.48 NA : 201451.90 NA
1,2,.4-TMB 24989.29 NA 5642.31 NA
' 1,3.5-TMB 18515.43 NA 4209.74 NA
Xylenes "~ 184071.46 NA ' 169028.28 NA
NOTES: TL =target lével  SS = subsurface soil

IA = indoor air GW = groundwater
OA = outdoor air

Highlights indicate exceedances of target levels.

5.2.1: Soil to Ground_water Modeling

The soil to groundwater protection models appear to be overly conservative predictors, as the
predicted concentrations of COls in the groundwater do not correspond with the observed
down-gradient monitoring well data (MW-3 & 4). The COPCs in the soils are legacy
compounds that have likely been present for the entire period of use of the impoundments, vet
the down-gradient wells indicate either non-detection levels of the COPCs or relativelv losw
fevels. Table 5.2 provides groundwater momtormg data from wells MW-3 & 4.



Table 5.2 COPC concentrations in Down-gradient Monitoring Wells MW-3 and MW~}
Monitoring Well MW-3 .

Ethyl | n-Propyl _
Date.  |Benzene |benzene | Napthalene | Benzene | Styrene | Toluene | 1.2,4-TMB | 1,3,5-TMB | Xylenes |DCPD
11/01/85| ND ND NA ND ND ND NA NA ND NA
06/26/90 | ND ND ND ND ND ND ND ND ND ND
09/25/90 | ND ND 'ND “ND ND . ND ND ND ND ND
12/13/90 | ND 'ND ND ND ND | ND ND " ND ND | ND
06/07/91 ND | ND ND ND ND ND ND ND ND ND
12/12/91 ND ND ND ND ND ND ND ND ND | ND
03/13/92 | ND ND ND _ND ND ND ND ND ND | ND
09/16/92'| ND ND ND ND' ND ND ND ND ND ND
06/09/93 | ND ND ND ND ND ND ND ND ND | ND
12/30/931 ND | ND 'ND ND ND ND ND ND ND ND
06/21/94 |  ND ND | 226 ND- ND.- | ND 6.2 'ND 186 | 22.1
12/13/94 | ND ND ND ND ND ND 5.31 ND . | 653 | 7.32
06/05/95 | ND ND ND 'ND ND ND ND ND, ND ND
12/11/95| ND ND |- ND ND. ND ND ND ND ND ND
06/24/96 | ND ND ND - ND ND ND ND ND ND ND
2/18/96 | ND ND ND ND ND ND ND ‘ND ND ND
06/19/97 | ND - 9.4 106 ND 6.4 ND 297 | 88 68.7 | 29.9
01/07/98 | ND ND~ 18 ND™ ND | ND |-~ ND - ND |- 15 | 192
11/20/98 | ND ND 31 ND ND ND 55 ND 9.3 9.7
05/18/99 | ND ND 62 ND ND ND 16 ND 22 15
04/02/03 | ND ND 17.4 ND ND ND - ND ND ‘ND 5.8
. Monitoring Well MW-4 o '
11/01/85| ND ND NA ND ND ND NA | NA | ND NA
06/26/90| ND | ND ND | ND ND" ND ND ND ND ND -
09/25/90 | ND | ND ND ND ND ND ND - ND ND ND
12/13/90 | ND° “ND ND ~ ND ND ND | ND ND ‘ND ND
06/07/91 | ND ND ND ND ND ND |. ND ND ND | ND
12/12/91 ND ND ND ND ND 'ND ND ND ND | ND
03/13/92 ND ND ND ND ND ND ND ND ND ND
09/16/92 | ND ND ND ND | ND | ND ND ND ND | ND
06/09/93 | ND ND ND ND ND ND ND ND ND ND
12/30/93 | ND ND ND ND ND ND ND ND | ND ND
06/21/94 | ND ND ND ND “ND ND ND | ND ND | ND
12/13/94 ] ND | ND "ND ND " ND ND ND ND 6.29 | ND
06/05/95 | ND ND ND ND .| ND ND ND ND ND ND
12/11/95 | ND " ND ND- ND ND ND ND ND 5.1 19.7
06/24/96 | ND ND' ‘ND "ND ND ND . ND ND ND | 145
12/18/96 | ND ND ND - ND ND ND ND. | ND ND 10
- {08/19/97 | ND ND ND ND ND ND “ND ND ND 5.1
01/07/98 | ND | ND 18 | ND ND ND ND ND | 59 | 82
11/20/98 ND ND ND ND ND ND ND “ND ND 12
05/18/99 3 ND - 15 ND ND |- 3 ND | ND 7 14
04/02/03 | 9.7 7.5 280 7 'ND 5.6 54.1 9.8 466 | 26.9




]

Because the wells are also down-gradient of the storage tank identified as the historic source of
groundwater contamination, it cannot be determined if the COPCs detected in these monitoring
wells originated from the storage tank, the wastewater impoundments, or a combination of the
two. '

The recent sampling of the soils below the wastewater impoundments indicate that COPCs are
also present and may also be an additional source of groundwater contamination.
Potentiometric levels in groundwater monitoring wells indicate that the direction of
groundwater flow from the wastewater imipoundment area is primarily toward the Black
\Varrior River with a slight potential to ﬂ0w toward a short stretch of Carthage Branch at its
gradient boundary with C_arthage Branch and along the river (A, B, & F), as well as the river
immediately downstream of Carthage Branch was conducted in July, 2003 to determine if any
of the COPCs were present at these locations. The seeps are located near the property
boundary where groundwater discharges at the contact of the terrace deposits and the Gordé
Formation. Seep A is located on the edge of Carthage Branch and would be considered the
western edge of any down-gradient groundwater discharge to Carthage Branch. Seep B is
located in the ravine designated as stormwater outfall DSN003, and is the seep most down-
gradient from the wastewater impoundment area. Seep F is not down-gradient from the
wastewater impoundments, but is down-gradient from the historical contamination site and
between seep E, that is routinely monitored. and seep B. Carthage Branch was sampled at a

- - point between seep A and the ravine serving the discharge of the T-Pipe Pond. This site was
selected for sampling to prevent dilution from the stormwater being pumped from the T-Pipe
Pond (DSNO01) on the day of sampling. Flow in Carthage Branch on the day of collection was
estimated to be 1200 gpm. The Black Warrior River was sampled approximately 40 feet
downstream from where Carthage Branch joins the river at a site designated as SW-3 in Figure
5.1. The sample was collected just below the surtace approximately 10 feet off the shoreline.
This location would be the most likely area of the river to show any contamination from the
combined discharges of groundwater flows to the river and Carthage Branch, as well as
stormwater discharges from the site. The samples were collected and analyzed by TTL, Inc., a
contract laboratory located in Tuscaloosa, Alabama. Table 5.3 presents the results of that

sampling event. All COPCs were below the method detection limits.

With the capping of the area of the impoundments and institutional controls in place, the routes
ot human exposure to the COPCs become veryv limited. The cap over the affected area will
turther reduce migration of vapors to outdoor air. The cap and deed restrictions limiting
activity in the area protect against direct exposure to the soils left in place beneath the cap.
Groundwater is not currently used at the site and deed restrictions will prevent any future
withdrawal of groundwater on the property, thereby making direct exposure to groundwater
unlikely. Exposure to recreational users of the Black Warrior is unlikely as the only seep that
has shown any detectable concentrations of the COPCs is seep E, and this seep is not easily
accessible (addressed in the ARCADIS report). Recent sampling results from seep E (Oct. 2002
& April 2003) have also shown that COPCs at the seep were below detection limuts. The only
potential exposure route would be if groundwater concentrations increased to the point where
significant levels flowed down-gradient to impact surface waters.
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Table 5.3: July 2003 Mo-nitoring of COPCs in Seeps A, B, & F, Carthage Branch, and the
Black Warrior River (concentrations in ug/L)

Black Warrior
: : Carthage | - River

corc - | PQL | Seep A | SeepB | Seep F | Branch (downstream)
Benzene 5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Toluene 5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Ethylbenzene ) 5.0 <5.0 <3.0 <5.0 <5.0 - <5.0
Xylenes (total) 1 5.0 <3.0 <5.0 <5.0 <5.0 <5.0
Dicyclopentadiene 50 | <50 <50 | <5.0 <5.0 <5.0
n-Propylbenzene 5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Styrene 5.0 <5.0 <5.0 <5.0 <50 | <5.0
1,2,4-Trimethylbenzene | 5.0 <5.0 <5.0 |- <5.0 <5.0 <5.0
1,3,5-Trimethylbenzene | 50 | <5.0 <5.0 <5.0 <5.0 = 1 <5.0
Naphthalene 5.0 <5.0 <5.0 <5.0 <50. | - <50

?QL=Practical Quantitation Limit

The sites recently sampled represent the water bodies to be protected, Carthage Branch and the
Black Warrior River, and groundwater discharges.from seeps at.or very near the down-gradient
property boundaries that have the potential to impact the surface water. The results of samples
collected in Carthage and the Black Warrior River from table 5.3 were compared to the drinking
‘water standards, water quality criteria, and chronic ecological screening levels listed in table 5.4.
All of the COPCs were below the method detection limits and also below the lowest of the

“screening levels with the exception of dicyclopentadiene (DCPD), which has a drinking water -
standard that is below the practical quantitation limit (PQL) of the analytical method.

To assess whether there is a potential for an exceedance of the screening level for DCPD, a

- calculation was made to determine what concentration of DCPD in groundwater discharging to

Carthage Branch would be required to exceed the very conservative drinking water standard
screening level. The sampling of seeps A and B represent groundwater discharges from the
boundary of the terrace deposits and the Gordo Formation, which would be most impacted by
potential contamination from the wastewater impoundments. The calculation is provided
below. '

- Groundwater discharge to Carthage Branch was estimated using the equation for
groundwater flux: '
Q=KiA
Where:

Q= groundwater flux to Carthage Branch (gallons per minute or gallons per dav)
K= hydraulic conductivity (average 850 ft/vr or 2.3 f/d; from CH2MHill, 1986)

1= gradient of the uppermost aquifer (0.04 unitless)




BN

A=cross-sectional area discharging to Carthage Branch (700" length X 10" depth = 7000 sq ft; see
explanation below)

Using the formula and parameters listed above, groundwater flux from the east bank of

Carthage Branch is estimated to be 3773 gpd.

The area of groundwater discharge (A) was calculated by assuming a depth of discharge of 10 ft
(which is likely an over-estimation as the stream is only a couple of feet deep; this parameter is
therefore conservative) and a length of discharge of 700 ft (the length along Carthage Branch

perpendicular to the direction of groundwater flow). The length of the discharge zone of )
groundwater covers the area of former plant operations where groundwater flows to Carthage

Branch instead of the Black Warrior River.

Table 5.4: Surface Water Screening Values

Surface Water

Alabama Human Health

Constituent of Ecological Dms"kmg V\éater Criteria for Consumption of
i - ; tandar )
Concern (COI) Screening Chronic : : .
Values (mg/L) (mg/L) Water & Fish F‘ISh Only |
(mg/L) (mg/L)
Benzene . — 0.053 @ _ 0.005 M S 00110 0.774 4
Toluene 0.175® Lom 6.03 &) 43.6 ©
Ethylbenzene 0.453 ™ 0.70 2246) 6.22 ()
Dicyclopentadiehe NA 0.00042 @ NA NA
n-Propylbenzene NA 0.240@ NA NA
Styrene NA 0.10 M NA NA
1,24- NA 0.0120® NA NA
Trimethvlbenzene
1,3.5- NA 0.0120 @ NA NA
Trimethylbenzene '
Naphthalene 0.062® 0.0062 @ NA NA

1= MCL: Safe Drinking Water Act maximum contaminant level
2= PRG: USEPA Region 9 preliminary remediation goal for tap water

3= Alabama Water Quality Criteria, Chapter 333-5-10.07,

4= Alabama Water Quality Criteria, Chapter 335-6-10.07,

3= Alabama Water Quality Criteria, Chapter 335-6-10.07,

, equation (3
equation 19
, equation 16

5= Alabama Water Quality Criteria, Chapter 335-6-10.07, equation 17
7= EPA Reglon 4 Waste Management Division Guidance on Ecological Risk Assessments at Military Bases. June, 2000
A= Prelimmary Remediation Goals for Ecological Endpoints. US.D.O.E. ES/ER/TM-162/R2. 1997

NA=Nout Available




Based on an estimated flow in Carthage Branch of 1200 ¢ gpm or 1.728 x 10® gpd (estimated
during sample collection with low flow in late July, 2003), COPCs could be 458 times their risk-
based levels in groundwater and still not exceed their risk-based levels in Carthage Branch.
Therefore, the concentration ot DCPD in the groundwater would need to be 193 ug/ L (458 x
0.42 ug/L) to bring the concentration of DCPD to the drinking water standard screening level at
the flow rate mentioned. Because DCPD was notdetected in all of the groundwater samples
collected from the seeps (detection limit = 5 ug/L), and the detection limit is well below the
concentration calculated to exceed the screening levels, and the screening level for DCPD is by
far the lowest screening level of all of the COPCs, this indicates that there is no potential for the
groundwater COPCs to adversely impact ecological or human health in Carthage Branch at this
time. The same holds true for the Black Warrior River, which has a much greater assimilative
capacity. :

5.3: Groundwater Monitoring and. Correctlve Action Tnggers to
Protect the Black Warrior River and Carthage Branch

This closure of the wastewater impoundments has to date removed more than 3,600 tons of
dewatered sludge and stabilized soils that would have been a potential source of groundwater-
contamination. Further excavation is impracticable and has the potential to open up a pathway
to groundwater. [n addition, the proposed closure will remove the impoundments themselves, -

~ thereby eliminating the-hydraulic- down-pressure-on-the:remaining material-to-the--—= == - ~—-- =

‘groundwater. The proposed cap will also severely limit intrusion of water through the-area of
remaining soil contamination, thereby effectively reducing the movement of these constituents
into the groundwater. Coverage of the area with clean soils and vegetation will also eliminate-
contaminates from stormwater runoff in this area, thereby greatly improving the discharge to
surface waters.

Eastman is proposing to continue groundwater monitoring at the site to ensure that this
exposure pathway of groundwater to surface water is protected. As recommended by the
ADEM Closure Guidelines for Industrial Wastewater Impoundments, three down-gradient
wells (MW-3, 4, & 5D) and one up-gradient well will be monitored (MW-11). Monitoring wells
MW-3 & 4 are screened in the upper aquifer of the terrace/ Upper Gordo formation. Monitoring
well MW-5D was re-drilled into the Lower Gordo formation due to a lack of water saturation at
its original depth in the terrace/ Upper Gordo formation. These wells will provide extended
vertical coverage of the aquifers below the impoundments. Monitoring well MW-11 is the
down-gradient well for the historical contamination from the storage tank, and is also up-
-gradient trom the wastewater impoundments being closed. All of the wells combined will not
only monitor the COPCs for the wastewater impoundments, but will continue to track the trend
of legacy contamination from the previously identified storage tank source. Therefore the
addition of monitoring wells MW-3 & + to the ongoing monitoring of wells MW-5D & 11 ona
semi-annual schedule, with reporting on an annual basis, is proposed.

While it is unlikely that groundwater concentrations of the COPCs will increase with the
removal of potential sources and the implementation of physical and institutional controls, it is
proposed that down-gradient wells MW-3 and MW-4 be used as compliance wells for the -
potential points of exposure in the surface waters of Carthage Branch and the Black Warrior
_River. The concentrations calculated as the levels of COPCs in groundwater that would not
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result in exceedance of drinking water standards in Carthage Branch are proposed as
Alternative Concentration Limits. The calculation ot Alternative Concentration Limits to
_protect water quality in Carthage Branch is more conservative than similar calculations based
upon the Black Warrior River and therefore also protective of the river. Calculations based
upon meeting the conservative drinking water standards will also achieve the water quality
criteria and ecological screening levels for those constituents with values listed in Table 5.4.
While the calculated SGPS values are analogous to ARBCA Tier 1 risk-based screening levels,
the approach used for these trigger levels is similar to Tier 2, or site-specific target levels.

For this calculation, the points of exposure are assumed to be Carthage Branch and the Black
Warrior River, at the points where groundwater discharges to the surface waters from the site.
This assumption is not unreasonable, as drinking water from a municipal water system is
available at the site, and dermal contact to buried soils left in place is unlikely. This approach is
conservative in that no drinking water intakes are located on Carthage Branch or nearby on the
river; in fact, the stream and the Black Warrior River are not classified by ADEM as suitable for
drinking water (or water contact sports).

A simple mass-balance equation was used to back-calculate the maximum groundwater
concentrations for the COls in the compliance wells that would not result in exceedances of :
drinking water standards or human health based water quality standards in Carthage Branch or
the Black Warrior River after transport by groundwater to the surface waters. The equation
accounts for the discharge of groundwater flows in the streams, but ignores the active removal
mechanisms that would reduce the concentration of constituents, such as.biodegradation in the
stream sediments of the groundwater discharge zone, and volatilization from surface waters,
therefore the approach is.additionally conservative.

Qcw Cé»v + Qre Crs

Crr =
Qrr
Where:
Crr= Maximum permissible surface water concentration of constituent, based on MCL
or Region 9 PRG for drinking water.

Qaw = Groundwater flow to Carthage Branch = 504 cfd or 5.83 x 10-3 cfs (Q=KiA; K 23
£/ d; i=0.04; A=10 ft x 700 ft- see section 5.2.1 for detailed explanation)
= Groundwater flow to Black Warrior River! = 9900 cfd or 0.115 cfs (Q=KiA; K=28
t/d:i=0.04; A=50 ft x 1100 ft- see footnote for detailed explanation)

Qrs = Estimated low tlow ot Carthage Branch? = 2.67 cfs
=7Q10 of Black Warrior River = 314.19 cfs3

! The area of groundwates discharge (A) was calculated by assuming a depth of discharge of 50 it {which is significantly thicker than
ihe Terrace/Upper Gordo Aquifer, and therefore conservative) and a length of cischarge of 1100 /. The length of the discharge
zone of contaminated groundwater is assumed to be from the approximate location of MW-3 to the confluence of Carthage Branch
and the Black Warrior River. As all of the COPCs are not detected in MW-8. the assumed length of the discharge zone (i.2.. width
st the grounawater plume) is also conservative.

< Estimated during low flow sampling event, July 2003

3 Source: Marla A, Shelley, ACEM Water Division




Crs = Background concentration of constituent in Carthage Branch and Black Warrior
River (set at 0 in order to calculate contribution of groundwater to surface water -
concentrations). - '

QIT'R = Total Carthage Branch_ﬂow Qowt Qrs = 2.68 cfs
- = Total Black Warrior River tlow Qcw + Qrs = 314.305 cts

- Cow= Calculated concentration of COPCs in groundwater at the compliancé wells that -

would not result in an exceedance ot drinking water standard in su rface waters:

Table 5.5 provides the calculations of the COPCs in groundwater at the compliance wells that
would not result in an exceedance of the drinking water standard in Carthage Branch and the..
Black Warrior River.  The conservative values calculated are proposed as the triggers for further
evaluation of the need for corrective action. If any of the values for the COPCs are exceeded in-
the compliance wells (MW-3 & 4), Eastman will conduct additional monitoring to evaluate if the
COPCs are impacting Carthage Branch or the Black Warrior River and provide this information
to ADEM. The additional monitoring will consist of collection and analyses of the COPCs in
samples from the seeps along the surface water boundaries, along with surface water samples
from the stream potentially impacted.

Table 5.5: Compliance Wells Trigger Levels for Evaluation of Corrective Action

Cgmpliance Well- Compliance Well Trigger
Lowest Trigger Levels for Levels for Further
- Further Monitoring of
COPCs o Standard s & Monitoring of the Black
Carthage Branch Seeps N
(mg/L) Warrior River Seeps and
- and Surface Water ‘Surface Water (fng/L)
(mg/L)
Benzene - 0.005 & ' 2.30 R 13.67
Toluene Lom ' | 160 2,733
Ethylbenzene 0.70® 3 1913
Xylenes (total) 0om 1597 27.330
Dicvclopentadiene 0.000428 7 0.193 ' .15
n-Propylbenzene 0.240® S U 856
Styrene 0.10m 16 273
1,24- 0.0120 @ .
012 5 - a
Trimethylbenzene _ 7 3280
1.3,5- 00100 | 5o, 1250
Trimethvibenzene ' T o
Naphthalene 0.0062 & - ' 235 10.95

1= MCL Safe Drnking Water Act maxitnum contaminant tevel
2= FRG: USEPA Region 9 preliminary remedianon goal tor tap water




5.4: Summary of Post-Closure M'onit'o'ring

As previously discussed, potential exposure and risk assessment related to COPCs originating
from the former storage tank area have been addressed and well documented. Groundwater
monitoring that has been reported to ADEM since 1999 has shown a continuing trend of -
decreasing concentrations of the COPCs.. The capping.of.the former wastewater impoundment

“area and institutional controls proposed by this closure plan should further limit any potential
risk of exposure to the COPCs. The remaining potential for exposure to the COPCs is the
groundwater to surface water pathway. Eastman has demonstrated that the COPCs are
currently not present at the boundary of the property adjacent to, or in, Carthage Branch or the
Black Warrior River in amounts that would exceed the most conservative of published
standards, criteria, or ecological screening values. However, a groundwater monitoring
program is being proposed to ensure that the water quality in these surface waters is not
adversely affected. The monitoring program is summarized by the bullets below.

~ e Monitor for the COPCs in wells. MW-3, 4, 5D, and 11 on a semi-annuatl basis with-
reporting to ADEM on an annual basis if the Table 5.5 trigger levels are not exceeded in
the most down-gradient compliance wellsMW-3 and 4. - e —

o [f the Table 3.5 trigger levels for-Carthage Branch are exceeded in MW-3 or MW-4,
samples will be-collected from Carthage Branch and the groundwater seeps along
Carthage Branch (seeps A & B) and analyzed for the COPCs. The additional monitoring
will occur within 30 days of receipt of the lab results from the well monitoring.
Notification to ADEM of the results from these analvses will be made within 30 days of
receipt of the additional monitoring lab data. The additional monitoring of Carthage
Branch and the groundwater seeps will continue on the semi-annual schedule until
COPC concentrations in the compliance wells are below. the trigger levels.

.« If the Table 5.5 trigger levels for the Black Warrior River are exceeded in MW-3 or MW-
4, additional samples will be collected from the Black Warrior River and the
groundwater seeps along the river (seeps E & F) and analvzed for the COPCs.

- Notification to ADEM and continued monitoring requirements will be the same as for
Carthage Branch described above.

+ Ifany of the water quality standards, criteria, or ecological screening levels listed in
Table 5.4 are exceeded in Ca_rthage Branch or the Black Warrtor River, Eastman will
propose turther evaluations and/ or remediation plans for ADEM approval.

o [f the monitoring indicates a trend of decreasing concentrations of COPCs, or continues
to indicate no potential to exceed any water quality standards, criteria, or ecological
screening values tor a period of two years after the closure s completed, Eastman will
propose to ADEM a reduction or elimination of the groundwater monitoring program.
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Eastman Chemical Cormpany

P. 0. Box 511, B-54D

Kingsport, Tennessee 37662-5054
Telephone: 423-229-1863

Fax: 423-229-4864

e-mail: rguinn@eastman.com

EASTMIAN

CERTIFIED MAIL
July 10, 2006

Mr. Emmett Hampton

Alabama Department of Env1ronmental Management
Site Assessment Unit, Land Division

P.O. Box 301463 -

Montgomery, AL 36130-1463

Re: Termination of Groundwater Monitoring & Final Report
Former Eastman Resins Site (fka Lawter International)
Moundville, AL

Dear Mr. Hampton,

ECEIVE

JUL 14 2006

LAND DIVISION

In a submittal to you dated January 16, 2006 Eastman Chémic'al Compaﬁy (Eastman) reported
the results of 2005 groundwater monitoring for the former Eastman Resins, Inc. manufacturing

monitoring that occurred in June 2006.

facility located in Moundville, Alabama (fka Lawter Intemational). In that submittal was a letter
_requesting termination of groundwater monitoring activities at the site based upon the conditions. _ _
contained within the Closure Plan approved by ADEM for the former wastewater treatment
impoundments. Those conditions established compliance monitoring wells down gradient of the
former wastewater impoundments, and the historical release site on the interior of the property,
and allowed for a request to be submitted to ADEM to terminate monitoring if the results
indicated a trend of decreasing concentrations of COPCs and no potential to exceed any water
quality standards, criteria, or ecological screening values for a period of two years after the
closure was completed. Those conditions were met at the end of 2005 and Eastman formally _
requested termination of the monitoring program in the January submission but did not receive a
response from you in regards to that request. Eastman continued to monitor the groundwater
during the first half of 2006 and is providing you with the results of the most recent semi-annual

The most recent groundwater monitoring conducted by TTL, Inc. (report attached) continues to
- show non-detect levels for all COPCs at the two down gradient compliance wells (MW-3 and
MW-4) with the exception of one low level detection (8 ug/L) of dicyclopentadiene in MW-4.
MW-3 has been consistently at non-detect for all COPCs since 2003, and MW-4 has been at or
around non-detect for all COPCs since mid 2004. The COPCs that have been detected in the
compliance wells exhibited concentrations that are orders of magnitude below the compliance
limits established in the closure plan, and all of the down gradient wells have shown dramatic
improvements over the higher concentrations that appeared during the excavation of the
wastewater impoundments in 2003. Trend graphs of the COPCs concentrations for the down- -

Y S
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gradient wells from the period of the wastewater impoundment excavation through the end of
2005 were provided to you in the January 2006 submittal.

The up gradient well (MW-11) closest to the site of the historic release that occurred prior to
Eastman's ownership of the property continues to show significant, consistent improvements due
to natural attenuation. Historical and recent COPCs concentrations for this well continue to
show trends of decreasing concentrations for all constituents. Based upon existing data, the
COPCs remaining in up gradient well MW-11 are not migrating toward the down gradient
compliance wells, where historical potentiometric flow direction data indicates they should be
detected if present. With no significant concentrations appearing in the down gradient wells over
- a period of historical groundwater monitoring data of greater than tiventy years, it is apparent
that the remaining contamination is confined within the property boundaries and continues to
demonstrate a consistent downward concentration of COPCs due to natural attenuation. The
removal of the wastewater impoundments and installation of an impermeable cap of that area has
also improved the situation by decreasing the flow to groundwater of any potential sources of
COPCs. This can be seen from the continual improvement of data from well MW-5D. Based on
this compelling data, and a lack of objection from ADEM to Eastman's request to terminate
groundwater monitoring at this site, this letter serves as Eastman's notice of its intent to terminate
the groundwater monitoring program as authorized by the closure plan, and serves as our final
groundwater monitoring report. '

We appreciate ADEM's cooperation and assistance with the closure of this site. If you have any
questions or concerns, please feel free to contact me.

“Richard J. ‘Guinn, Ph.D.
Technical Associate

cc: Mr. Wayne Holt, Water Division, Industrial Section .

\ Responsible Care’
Cuud Chemisdvy af Work




geotechnical . analytical . materiats . environmental

3516 Greensboro Avenue (35401) )
Drawer 1128 " Decatur . Florenca . Montgomery . Tuscoloosa  ALABAMA

Tuscaloosa, Alabama 35403 - : ’ . ) Albany . Yaldosta GEORGIA
Telephone 205.345.0816 -

Fowsimile 2053450997

www. ITUNC com

June 16, 2006

Mr. Richard Guinn _
Eastman-Chemical Company
P. O. Box 511, Bld. 54D
Kingsport, TN 37662

Re:  Groundwater Sampling
Moundville Plant Site

Dear Mr. Guinn:

Attached is one copy of the resuits of the June 7, 2006 sampling of groundwater from four
monitoring wells at the Moundbville site. TTL sampled the wells requested to be sampled for this
event by Eastman Chemical. A copy of ADEM's Groundwater Momtonng Report Form for the four
sampled wells are attached.

~ This sampling event was originally performed on May 3, 2006; however, the groundwater samples
“were not analyzed within the holding time required by EPA Method 8260 as outlined in “Test
Methods for Evaluating Solid Waste Physical/Chemical Methods,” EPA, SW-846. The samples
taken in May were therefore not analyzed and the wells were re-sampled on June 7, 2006 and the
appropriate analyses conducted. The field data sheets from the May event are included in this
“repont, in the event you wish to review the field data for your information. :

This is the final sampling event unless we are notified otherwise that sampling must. continue.
Should you have any questions, please do not hesitate to call (205) 345-0816. It has been a
pleasure to prowde you these services. '

Sincereiy,
- TTL, Inc.

e wbtaiee
Laura Whitaker, P. G.

LW
enclosures

F\Secrolary\2000\0600V058\L awtar GWM results 0606 Ity wpd




geotechnical o anmalytical - materials - enviroamental

3516 Greensboro Avenue - _ 205.345.0816 tel -
P @ Drawer 1128 (35403) ) _ 205.343.0635 fax
Tustaloosa, AL 35401 - : www. ITUNC.com

Date: 12-Jun-06

CLIENT: Lawter International, Inc : Lab Order: 060607043
Project: Moundbville Monitoring Wells - 0600-058 :
Lab ID: 060607043-001 : Collection Date: 06/07/2006 9:30
Client Sample ID: MW-3 _ Matrix: Agueous
Analyses . Result Limit -  Units - DF Date Analyzed B
VOLATILES BY GC/MS ' SW8260B  Prep: _ ' : Analyst: VJB
1,2,4-Trimethylbenzene : < 0.005 0.005 mgh. 1 06/08/2006 11:46
1,3,5-Trimethylbenzene < 0.005 0.005 mgi 1 06/08/2006 11:46
Benzene < 0.005 - 0.005 . mg/L 1 06/08/2006 11:46
Dicyclopentadiene <0.005 0.005 mgil 1 06/08/2006 12:.04
Ethylbenzene <0.005 0.005 mg/L 1 06/08/2006'11:46
m,p-Xylene : <0.005 0.008 mgiL 1 06/08/2006 11:46
Naphthalena < 0.005 0.005 mg/L 1 06/08/2006 11:46
n-Propylbenzene <0.005 0.005 . mgiL 1 06/08/2006 11:46
o-Xylene ' <0.005 0.005 mg/L 1 06/08/2006 11:46
Styrene <0.005 0.005 mglL 1 06/08/2006 11:46
- - Toluene— - = - <0.005 =0005 - - mgL~— R | = . "06/08/2006 11:46 =
Lab ID: 060607043-002 : Collection Date: 06/07/2006 10:20
Client Sample 1D: MW-4 _ ) . Matrix: Aqueous
Analyses : Result Limit Units DF Date Analyzed
VOLATILES BY GC/MS Sws8260B  Prep: ' Analyst: VJB
1,2 4-Trimethylbenzene < 0:005 0.005 mgit ' 1 06/08/2006 12:19
1,3,5-Trimethylbenzene < 0.005 0.005 mg/L 1 06/08/2006 12:19
Benzene ~ <0.005 0.005 mg/L 1 06/08/2006 12:19
Dicyciopentadiene 0.008 0.005 mghL 1 06/08/2006 12:57
Ethylbenzene <0.005 0.005 mgll. 1 06/08/2006 12:19
m p-Xylene : < 0.005 0.005 mg/L 1 . 06/08/2006 12:19
Naphthalene . < 0.005 0.005 mg/. 1 06/08/2006 12:19
n-Propylbenzene < 0.005 0.005 mgiL 1 © 06/08/2006 12:19
o-Xylene <0.005 - 0.005 mg/L 1 06/08/2006 12:19
_Styrene <0.005 0.005 mg/l 1 06/08/2006 12:19
Toluene <0.005 0.005 mgiL 1 06/08/2006 12:19

Page 10f3 | Sfxve C. Martin, Chemist
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geotechnical - apalytical - materials - environmentat

3516 Greenshoro Avenue ' : 205.345.0814 tel
P 0 Deawer 1128 {35403) _ : ' ' 205.343.0635 fox
Tuscaloosa, AL 35401 wwrw. TTUNC com

Date: 12-Jun-06

CLIENT: Lawter International, Inc _ Lab Order: 060607043
Project: Moundville Monitoring Wells - 0600-058 o

LabiD: 060607043-003 Collection Date: 06/07/2006 11:30

Client Sample ID: MW-5D _ Matrix: Aqueous

Analyses - . . - _. : Resuit Limit . Units ... DF- Date A_nalyzed_

VOLATILES BY GC/MS : SW82608B Pfep: Analyst: VJB
1,2.4-Trimethylbenzene 0.015 0.005 mglL 1 - 06/08/2006 12:53
1,3,5-Trimethyibenzene o < 0.005 0.005 mgiL 1 -06/08/2006 12:53
Benzene _ 0.005 0.005 mg/iL 1 06/08/2006 12:53
Dicyclopentadiene - <0.005 0.005 mg 1 06/08/2006 13:54 |
Ethylbenzene 0.010 0.005 mglL 1 06/08/2006 12:53 |
m,p-Xylene - - < 0.005 0.005 mgh 1 06/08/2006 12:53

- Naphthalene- . . 0.032 - 0.005  molL 1 06/08/2006 12:53
n-Propylbenzene - < 0.005 0.005 mgiL 1 06/08/2006 12:53
o-Xylene - 0.01 0.005 mgiL 1 " 06/08/2006 12:53
Slyrene _ <0005 0005 -~ mgiL 1 06/08/2006 12:53
_ ._Toluene_._..__.. _ _ . _ __._ _ .. _ <0005. 0.005 mg/L 1 06/08/2006 12:53~~ ~~ ~—~ 7 ==
Lab ID: 060607043-004 _ Collection Date: 06/07/2006 12:20
Client Sample ID: MW-11 ' Matrix: Aqueous
~ Analyses ~ Resuit Limit Units 'DF  Date Analyzed

VOLATILES BY GC/MS " . SW82608B  Prep: _ Analyst: VJB
1,2.4-Trimethylbenzene 1.73 0.050 mgit 10 06/09/2006 12:04
1,3,5-Trimethylbenzene - 0663 0.025 mglL 5 06/08/2006 16:37
Benzene ' ' <0.025 - 0.025 mg/L 5 06/08/2006 16:37
Dicyclopentadiene : 0.193 0.005 mg/L 1 06/08/2006 15:07
Eihylbenzene _ . 0244 0.025 mg/L 5 06/08/2006 16:37
m.p-Xylene , 0.875 0.025 mg/L 5 06/08/2006 16:37
Naphthalene 1.19 0.050 mgiL 10 06/09/2006 12:04
n-Propylbenzene 0.141 0.025 mgiL 5 06/08/2006 16:37
o-Xylene 1.22 0.050 mgiL 10 " 06/09/2006 12:04
Styrene 0.232 0.025 mgiL 5 06/08/2006 16:37
Toluene _ - 0.040 0.025 mg/L 5 0670872006 16:37

Page 2 of 3 : Steve C. Martin, Chemist




3516 Greensboro Avenus
P O Drawer 1128 (35403}

geotechnical » analytical « materials - environmental’

205.345.0816 tel

205.343.0635 fox

Tuscaloosa, AL 35401 www.TTLINC.com
Date: 12-Jun-06
CLIENT: Lawter Intemational, Inc Lab Order: 060607043
" Project: Maundville Monitoring Wells - 0600-058 '

Lab ID: 060607043-005 Collection Date: 06/07/2006 0:00

Client Sample ID: Trip Blank Matrix: Aqueous

Analyses Resuit . ... Limit Units DF .Date Analyzed S

VOLATILES BY GC/MS SW826_OB Prep: Analyst: vJB
1,2 4-Trimethylbenzene < 0.005 - 0.005 mg/L 1 06/08/2006 17:11
1,3,5-Trimethyibenzene <0.005 0.005 mg/L 1 06/08/2006 17:11
Benzene <0.005 10.005 mg/L 1 06/08/2006 17:11
. Dicyclopentadiene <0.005 0.005 mg/L 1 06/08/2006 16:35
Ethyibenzene <0.005 0.005 mg/L 1 06/08/2006 17:11
m,p-Xylene < 0.005 0.005 mg/L 1 06/08/2006 17:11
Naphthalene <0.005 0.005 mgiL 1 '06/08/2006 17:11
n-Propyibenzene <0.005 0.005 mg/L 1 06/08/2006 17:11
o-Xylene <0.005 0.005 mg/L 1 06/08/2006 17:11
Styrene © < 0.005 _ 0.005 mg/l 1 06/08/2006 17:11
_Toluene _. L <0.005 . 0.005 mgi. 1. 06/08/2006 17:11
Page 3 of 3 stVe C. Martin, Chemist




3516 Greensboro Avenue
P O Drawer 1128 (35403}
Tuscaloosa, AL 35401

geotechnical + amalytical « materials - environmental

205.345.0016 tel
205.343.0835 fox
www. TTUNC com

Date: 12-Jun-06

CLIENT: Lawter International, Inc
Project: Moundville Monitoring Wells - 0600-058 CASE NARRATIVE
060607043 - | TVE

Lab Order:

The samples were analyzed in accordance with Method 8260 outlined in "Test Methods for Evaluating Solid

Waste Physnca\IChemlcal Methods", EPA, SW-846.

Page 1 of 1



http://2O5.345.0ai6
http://www.nUNCcom

TTL WORK

Sheet __l_ of __.L_

ORDER NUMBER
060607 043 :
Chain of Custody .Form Sample Security Requirements
Client: T'\’L { L““"*( 1” e N*{L*’“\\ ' 1. Conditlon of Contents: 900”(
Contact: Ldvr« W\\/\\’ akey, ' 2. Sealed for Shipping By:
. I
Maillng Address: 3. Initlal Contents Temp.: _:L_Q____ °C Seal Applled Yes No
City, State, Zip: 4. Sampling Slatus, Eomplete ) Expected Completion Date
Phonae No.: _ 5. Custody Seal Intact Upon Receipt by Laboratory: Yes No
Date: -7 -ab i ' 6. Condition of Contents: _____bagti
Sampled By: Z. P“-n' ¢ ) P@k“/ ' 7. Comments: _tOL
Sample Site: LW{'V Tt Movrdville 4 M - ' 8. Reporting Status: Routine; ASAP By ________; Rush By
TTL Job No. D00 -05 6 Client P.O. # b-2\- b
Date | Time Sampie ID/Dascription Sample Ssmple . # of Preservatives - Analysis Parameters
. Yype Method - | Containers
' . S Sobt, Elo. © | Grav | Comp | . I N - :
-7 | 430 MW -3 HZe bad o Her X260 plus d;"w#ga#&di:;;..
. [ 2

joi2e 4 [

Il: 30 50

[2.20 v il |

-Tf\‘b £\ adk ¢ y
CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS
Rélinquished by: (signed) DatefTime Received by (signed) Date/Time Air Bill #:
- ey I8 135S P
1 &U&L&A‘ -7 72 35 ¢ Method ot Shipment: A e d ;
. 1]

2 _ 2 Recelved By Lab: -73
3 3 Datel;Time h=")- Ak DI

TTL, Inc. - Tuscaloosa Office/Laboratory: 3516 Greensboro Avenue, Tuscaloosa, Alabama 35401, Telephone (205) 345-0816, FAX (205) 345-0992
TTL, Inc. - Montgomery Office: 4154 Lomac Sireet, Montgomery, Alabama 36106, Telephone (334) 244-0766, FAX (334) 2446668
TTL, Inc. - Florence Office: 523 South Wood Avenue, Florence, Alabama 35630, Telephone {256) 766-4622, FAX (256) 760-4626
TTL, Inc. - Decatur Office: 310 Bank Street, Decatur, Alabama 35601, Telephone (256) 353-2910, FAX (256) 353-3944

AMATE. Dlanan ran [ I T I B )

_ :




LABORATORY TTL, Inc, . FACILITY NAME: Lawter Inte_rnatidnal

ADDRESS "~ 3516 Greensboro Ave. )
Tuscalocsa, AL 35401 : PERMIT NUMBER:

LAB TELEPHONE  (205) 345-0816

ADEM-GROUNDWATER MONITORING REPORT

SAMPLING DATE: _06/07/06 TIME: __9:30 a.m. PERSON COLLECTING SAMPLE: Z. Peak

WELL NUMBER: _MwW-3 - - TOP OF CASING ELEVATION (MSL):
TOTAL DEPTH OF WELL: 539 ffBLS  DEPTHTO WATER: ___37.15 __ fnBMP
VOL REMOVED BEFORE SAMPLING: _ 8.5 gal -

__INSIDE DIAMETER OF WELL CASING: _ 2 in.  WELL CASING MATERIAL: __PvC

SAMPLING EQUIPMENT: (BAILER, PUMi‘-", ETC.). Dlsposable Bailer .
PRESERVATIVES USED: Below SAMPLE CONTAINER: TYPE: Below SIZE: Below
' (glass, plastic) {qt., gal., etc.)

Comments (To include weather conditions, condition of well, color of sample odor, unusual characteristics, accessubmty etc.)
- Report due for dry wells also. .

Record Below

Preservatives and sample containers:
(Indicate the number of each type used)
— quart, piastic, no preservative
— quart, plastic, with H,SO, '
T — " quart, plastic, with HNO, (Unfiltered sample)
— . quart, plastic, with HNO, (sample field filtered)

4 VOC vials
Comments’ :
Specific conductance 134 ' (pmhos/cm)
“pH : 4.96 ' (standard units)
Temperature 18.33 °C {degrees in F or C)
Color of sample Turbidity= 28 NTU .
Odor of sample None
Unusual characteristics . None
Filter size, if filtered _ N/A
Weather conditions : Sunny, 88°F
Accessibility of well Good
Condition of well -~ _ Good
Other comments
" MAIL ALLREPORTS TO: Phii Davis, Chief ' | CERTIFY THAT ALL RESULTS ARE TRUE
: Ind/Haz Waste Branch AND ACCURATE AND PERFORMED IN
ADEM o ACCORDANCE WITH PROCEDURES
" P. O. Box 301463 APPROVED BY EPA AND/OR ADEM.

Montgomery, AL 36130-1463 X . (

(fignature of responsible person)

Number of Pages to follow: 3 .
ADEM Form 270 03/94

(Sections for containers, preservali\)es.
comments, expanded with ADEM’s permission)



LABORATORY TTL, inc. ' : " FACILITY NAME:  Lawter Intemational

'ADDRESS . 3516 Greensboro Ave. : - :
o Tuscaloosa, AL. 35401 PERMIT NUMBER:

LAB TELEPHONE {205) 345-0816

ADEM-GROUNDWATER MONITORING REPORT

SAMPLING DATE: _06/07/06 ___ TIME: __10:20 a.m. PERSON COLLECTING SAMPLE: ___ 7 Peak

WELL NUMBER: MW-4 TOP OF CASING ELEVATION (MSL):

TOTAL DEPTH OF WELL: - 525 ftBLS ~ DEPTHTOWATER: ___ 4367 it BMP
VOL REMOVED BEFORE SAMPLING: _ 5 gal '
INSIDE DIAMETER OF WELL CASING: _ 2 in.  WELL CASING MATERIAL: PVC

SAMPLING EQUIPMENT: (BAILER, PUMP, ETC.): ___ Disposable Bailer

PRESERVATIVES USED: Below SAMPLE CONTAINER: TYPE: Below SIZE: - Below _
{glass, plastic) (qt., gal., etc.)

Comments: (To include weather oondmons caondition of well, color of sample odor, unusual characteristics, accessibility, etc.)
Report due for dry wells also.

Record Below

Preservatives and sample containers:
(Indicate the number of each type used)
— quart, plastic, no preservative
— quart, plastic, with H,SO, L o
- = === - quart, plastic, with HNO, (unfiltered sample)
quart, plastic, with HNO; (sample field filtered)

4 VOC vials
Comments
Specific conductance 128 (umhos/cm)
pH , 5.56 (standard units)
Temperature 19.71°C {degrees in F or C)
Color of sample : Turbidity= 468 NTU
Odor of sample None
Unusual characteristics None
Filter size, if filtered N/A
Weather conditions Sunny, 8G°F
Accessibility of well Good
Candition of well Good

Other comments

MAIL ALL REPORTS TO: ~ Phil Davis, Chief | CERTIFY THAT ALL RESULTS ARE TRUE

{nd/Haz Waste Branch AND ACCURATE AND PERFORMED IN
ADEM _ ACCORDANCE WITH PROCEDURES
P. O. Box 301463 APPROVED BY EPA AND/OR ADEM.
Montgomery, AL 36130-1463
(N
(sngnature of responsnble person) :
Number of Pages to follow: 2
ADEM Form 270 03/94

_{Sections for containers, preservatives,
comments, expanded with ADEM's permissian)




LABORATORY TTL, Inc. FACILITY NAME:  Lawter Intemational
ADDRESS | 3516 Greensboro Ave. -

_ Tuscalgosa, AL 35401 : PERMIT NUMBER:
LAB TELEPHONE  (205) 345-0816 '

ADEM-GROUNDWATER MONITORING REPORT

SAMPLING DATE: _06/07/06 TIME: _11:30 a.m. PERSON COLLECTING SAMPLE: J. Peak
WELL NUMBER: MW-5D TOP OF CASING ELEVATION (MSL):
TOTAL DEPTH OF WELL: 85.2 ftBLS  DEPTH TO WATER: 51.75 ' ft BMP
VOL REMOVED BEFORE SAMPLING: __ 17 _ gal
INSIDE DIAMETER OF WELL CASING: __2 in. . WELL CASING MATERIAL -__PVC : L e
SAMPLING EQUIPMENT: (BAILER, PUMP, ETC.): Dnsposab!e Bailer
PRESERVATIVES USED: Below SAMPLE CONTAINER: TYPE: Below SIZE: Below
: (glass, plastic) " (qt, gal., etc)

Comments: (To include weather conditions, condition of well, color of sample, odor, unusual characteristics, accessibility, etc.)
Report due for dry wells aiso.

Record Below

Preservatives and sample containers:
(Indicate the number of each type used) .
— quart, plastic, no preservative - :
— _quart, plastic, with H,SO, . . . -
" quart, plastic, with HNO, (unfiltered sample)
quart, plastic, with HNO (sample field filtered)

4 VOC vials

Comments
Specific conductance 116 : {pmhas/cm)
pH - 6.14 (standard units)
Temperature 20.65°C (degrees in F or C)
Caolor of sample Turbidity = 348 NTU
Odor of sample Slight |nd|st1nqwshable odor
Unusual characteristics None
Filter size, if filtered NIA
Weather conditions Sunny, 89°F
Accessibility of well Good
Conditian of well Good
Other comments '
MAIL ALL REPORTS TO: Phit Davis, Chief | CERTIFY THAT ALL RESULTS ARE TRUE
‘ Ind/Haz Waste Branch AND ACCURATE AND PERFORMED IN
ADEM ACCORDANCE WITH PROCEDURES
- P. O. Box 301463 APPROVED BY EPA AND/QR ADEM.
Montgomery, AL 36130-1463 : H_,?
Lisne a (U
{signature of responsible person)
Number of Pages to follow: 1
ADEM Form 270 03/94

(Sections for containers, preservatives,
comments, expanded with ADEM's permission)




LABORATORY TTL, Inc. - ' FACILITY NAME: Lawter International
ADDRESS 3516 Greensboro Ave. _ ' .
Tuscaloosa, AL 35401 : : PERMIT NUMBER:

LAB TELEPHONE  (205) 345-0816

ADEM-GROUNDWATER MONITORING REPORT

SAMPLING DATE: _06/07/06 TIME: _12:20 p.m. | PERSON COLLECTING SAMPLE: J. Peak

WELL NUMBER: MW-11 - TOP.OF CASING ELEVATION (MSL):

TOTALDEPTH OF WELL: __ - 40.2 _ ~_ftBLS DEPTH TO WATER: 26.82 _ ft BMP
VOL REMOVED BEFORE SAMPLING: ___7.4 gal '

INSIDE DIAMETER OF WELL CASING: __2 in. - WELL CASING MATERIAL... . - PVC

SAMPLING EQUIPMENT: (BAILER, PUMP,ETC.): Disposable Bailer

PRESERVATIVES USED: ‘Below SAMPLE CONTAINER: TYPE: Below SIZE; Below
’ (glass, plastic) (qt., gal., etc.)

Comments: (To include weather conditions, condition of well, color of sample, odor, unusual charactensucs accessibility, etc.)
Report due for dry wells also. .

Record Below

Preservatives and sample containers:

{indicate the number of each type used)
— quart, plastic, no preservative
— quart, plastic, with H,SO,
— " quart, plastic, with HNO, (unfiltered sample)
— quart, plastic, with HNO, (sample field filtered)
4

VOC vials
Comments . _ :
Specific conductance 225 {pmhos/cm)
pH . : 5.44 (standard units)
Temperature 19.66 °C {degreesin F or C)
Color of sample Turbidity = 127 NTU
Odor of sample _ Strong indistinguishable odor
Unusual characteristics : None
Filter size, if filtered N/A
Weather conditions Sunny, 89°F
Accessibility of well Good

Condition of well Poar (broken casing, bent stand up cover) -
Other comments _

. MAIL ALL REPORTS TO: Phil Davis, Chief 1 CERTIFY THAT ALL RESULTS ARE TRUE

Ind/Haz Waste Branch AND ACCURATE AND PERFORMED IN
ADEM ' ACCORDANCE WITH PROCEDURES
P. O. Box 301463 APPROVED BY EPA AND/OR ADEM.

Montgomery, AL 36130-1463 iﬁ
[AAAA A U—)l M?‘T{ (T

(sugnature of responsible persan)

Number of Pages to follow: 0
ADEM Form 270 03/94

{Sections for containers-, preservatives,
comments, expanded with ADEM's permission)




Facility Name:

GROUNDWATER MONITORING REPORT

_Lowker Takersatjopd

TTL Project No.:

Qbos - ad¥

Sample Date: b-I-06 Time: 9:50 Person Collecting Sample: . Pey k.
Purge Date: L-7-2 b Well Number:  AAW -3 Top of Casing Elevation {MSL):

Diameter of Well Casing: T inches Weli Casing Material: pye

Total Depth of Well (TD): S3.4 foat Depth of Water (DW): 37115

One Well Volume: 7.3 gal _ X3 & S gal X5 _ gal
- Purging Equipment: Dol iceted Bonlec Sampling Equipment: M»’(@J—e,} Beisles

Field Parameter Equipment (brand & SN): : YST— o‘{A (obo '

. ]

Time Uood Giole [\ [H(S 80 | ! i
Volume {gal.) \ T ! b 3 :

Water Level (ft.) -

Temperature °C) || 8 31831 |{8.32 |[R.23 [(333|

Sp.Cond: (umhos) | 124 (130 [13o [ 129 {34 '?

pH : A3 |5 29 4.3 | 4.70 4936 ‘f

D.0. g8o |Flo [7.7¢ | 8. 27 [29s

ORP 301.8 1329213355 1324.2 |3ps9

Tubidity NTW) | B9 1,523 |57 | 3¥32 | [IS

Pump Setting - -

Carbon DioxIde

iron il

Alkalinity

Sulfide

Total Volume Purged: . Sgal Color of Sample: 28 NTU Qdor of Sample: _/Y/A’
Weather Conditions: Suriky, Ba°F =

Accessibility of Well: : %Qadj Conditlon of Welk: Nneod

Unusual Characterlistics: ' =4

Other Comfnents:

F:ASecretary\MISC\AFORMS\GWM Rnt .| Mills vic
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GROUNDWATER MONITQRING REPORT

Facility Name: Lavte T ternatioral : TTL Project No.: ©boo- oSY
Sample Date: b-1-0b _ Time: 0. 20 Person Collecting Sample: Z. bear
Purge Date: b-1-0b Well Number: MW -4 Top of Casing Elevation (MSL):

Diameter of Weli Casing: . g (N tnches ‘j Woll Casing Material: P\/C

Total Depth of Well (TD): 52.s feet 1. Depth of Water (DW): 43. 67

One Well Volume: | S , gal - x3 1.5 gqal X5 gal
Purging Equipment: Dedicaked BQ(LM‘ . Sarﬁpllng Equipment; M.'ga,!—&g em‘lef

Field Parameter Equipment (brand & SN): )/5 I ocMA fobo . '

Time oo [10:eb [{0i0Y | JO<jO jo iz

Volume (gal.) \ -~ |3 ¢ g

Water Level (ft.) ' : :

Temperature (°C) 12,2 . 0¥ |79.972(19.74 [ 1976 19.7]

Sp. Cond. {(pmhos) i a7 {bt ! Y43 }32 ) s

pH _|85.95 |S.72] |8.65 | 5.5% |5.S6

D.0. 1 50T (Y4.49 Lt 1Y .99 _ '

ORP - 25b.7 [2€0.C |5 514 [ 2587 [z2se?

Turbidity (NTU) Yoo |S5S7 |94 769 b4? :,

Pump Setting ' ' .

Carbon Dioxide

Iran |}

Alkalinity

Sulflde

Total Volume Purged: ' 5.4 ; gal Color of Sample: _ L‘l A1 ph. Odor of Sample: Napre
Weather Conditions: Suery B9°F

Accessibility of Well: ayod il Condition of Well: a m,'L

Unusual Characteristics: I

Other Comments:

F:A\Secretary\MISC\WWORMS\GWM Rpt J Mills.x!s
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Facility Name:

GROUNDWATER MONITORING REPORT

Lowter Trutevationa!

Weather Conditions:

Accessibility of Well:
Unusual Characterlstics:

Other Comments:

S sy
)

§9°F

TTL Project No.: 0boo- oSt
Sample Date: b-7-0b Time: . 130 Person Collecting Sample:
Purge Date: b-7-0b ~ Well Number: N'\W -50 Top of Casing' Elevation (MSL):
Diameter of Well Casling: " ' Inches Well Casing Materlal: ! Pvc
Total Depth of Well (TD): ]S.2 feet Depth of Water (DW): '_ S/ 7S
One Well Volume: S.L gal x3 177 gal . X5 gal
Purging Equipment: Dedicoled  Bajler Sampling Equipment: _D?AE(. ated Ei\e/
Field Parameter Equipment {brand & SN): dHA 6o g -
Time lo's] \iniss o -F \fiao lio Y7 Ulz(
Volume (gal.) I _ 3 ' Q 7 / 2 /5 ll
Water Level (ft.) ' :
Temperature {°C) 21.2°1 21/ (2(] Al o1 20-3} Q{’: 20.65
Sp. Cond. (umhos) | /«33 (27 |I43 (37 (Z(-( 1(1/ y74/2
H (037 G20 @30 | 622 |6.29 |0.70 (6.1
D.0. .7z |S5-2( (<438 | 397 2.8 |39 {470
ORP . 1957 o3 1y3.5 [132.9 (2. (11234 {241
Nty vty (o 90 [A@2 [ (63 @6 1255 | ¥.07
Pump Setting . i ‘
Carbon Dioxide
Iron Il
Alkalinity
Sulfide
Total Volume Purged: _/ | Z gal Color of Sample: 34 3 NTU Odor of Sample: W ( UMD}:SJ

Gool

Conditlon of Wall:

ODQ(L
7

F:ASecretary\MISCA\FORMS\GWM Rnt .1 Mille vie
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GROUNDV'VATER MONITORING REPQRT

Facility Name: La,k,j%u T pkerdatiapgd TTL Project Na.: Dbos~oS¥
Sample Date: b-1-0¢ - Time: 12:72 Q Person Collectlng Sample: ) , )
Purge Date: (L-)-06 Well Number: MW -\ Top of Casing Elevation (MSL):
Diameter of Well Casing: ' (2 inches '_ Well Casing Matertal: Pvec
Total Depth of Well (TD): - Yo.2 feet 1 Depth of Water (DW): 26.82
One Well Volume: 7.7 gal x3 (6.3 ga ' X5 gal
Purging Equipment: Ded icabed  bailer - Sampling Equipment: Mg/
" Field Parameter Equipment (brand & SN): . YS5X oHAlobe '
Time. Jps2 [ Hisdy.s3 | 1203 205
Volume (gal.) \ 2 Y () 7 oy
Water Level (ft.). ' -
Temperature (°C) | 23.6% (2|57 |25.32 10,04 19,66
Sp. Cond. (pmhos) | 224 1232 | 722% | 223 | 225
pH b2 |s.ss |s.53]85.51 S.99 _ i
D.O. J.47 B.¥I (Y. )e .3y S.17? o ‘
ore -+ livea J%C ALy (1886 [18LC [
Turbidity (NTU) 1 e lod  [>)p00 hded | *
Pump Setting
Carbon Dioxide
Iron li
Alkallnity .
Sulfide | - )
| : . oder
Total Volume Purged: 1.4 gal Color of Sample: l’L" y‘u Odor of Sample: S i"D"ﬂ
Weather Conditions: Supry S9° F - :
Accessibility of Well: aand Gondition of Well: Dosr
Unusu.al Characteristics: g B K

Other Comments:

F:ASecretary\MISC\FORMS\GWM Rpt J Mills.xls
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3516 Greensboro Avenue (35401)
Drower 1128

geotechnical «-analytical « materials » environmental

4
Detotur . Florence . Montyomery . Tuscaloasa  ALABAMA
Afbany . Voldosta GEORGIA

Tuscolooso, Alohama 35403
.Teleghons 205.345.0814
Fatsimile 205.345.0992
www. ITUNC com ) ) .
Client Lawer T okernotiopul
lp_ate:  _ oL ____@.— 7’_ O(o ' _ — -
Instrument Parameter [nitial Calibration Buffer Tap Water Tap Water ' Tap Water
or Serial Reading Standard Reading Reading Reading Reading
No. - , Reading
o"Alobo Coud 1337 413 e i
PH .00 7. 00 “7.00 Q.17
PH 4ot t.o0 Yoo
R;dox 2046 240 240.0 b S
TCM’Q _ 22.6S ’
Do ¥.67
Calibration:
Maintenance:
Remarks:

n

Field Techdlician

F-\PubliciMaintanancal TafAf 2 AE Amoetaalile —sina @t an
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Lawler T oberwodomal

Facility Name:

: P
GROUNDWATER MONITORING REPORT

TTL Project No.: Qboo- S}

Sample Date: 5'3 -ob Time: 9: 14 | Person Collectlng Sample: 2 PC‘J“/
Purge Date: 5' 3-o & Well Number: MW' 3 Top of Casing Elevation (MSL): )
Diameterof Well Casing: ' 2" inches " Weli Casing Material: .. ﬁVC,

Total Depth of Well (TD): = 3.9 feet Depth of Water (DW): 236.91

One Well Volume: 2. % gal ‘\‘\X3 8 . ‘gal X5 gal
Purging Equipment: Ba,ilf/ Sampli‘ng Equipment: BQHU -

Fleld Parameter Equipment (brand & SN): j}’f L 094 1060 ' :

Time 351 3:53 |[§:sS 3:57 Q.00 | q:0Yy

Volume (gal.)_ 0-3 | [ Y b V' .

Water Level (ft.} _ ' ' _ :

Temperature (°C) - |}'3-4 5" | ]$.09 |1 3.03 | 1%.0) 17.49% [1\7.49

Sp. Cond. (pmhos) | 133 {32 {33 Jj32 132 133"

pH | L.o2 |5.22 [4.96 | 4.6Y H4.69 | 4.3

D.O. .54 (L9, | L83 6.5y 7.0% Y12

ORP SH30 134991 [3Y49.9 | 35%,| 349.2[335.)

Turbidity (NTU) .2 17.7 {273 2 a9 311 qS.9

Pump Setting - .| '

Carbon Dioxlde

fron I

Alkalinity

Sulfide

Total Volume Purged: . ﬁ gal Color of Sample: 170 v Odor of Sample: Nonc
Weather Conditions: Clovdy  §S° L

Accesslibllity of Weill: 0 Q‘I-J,J Condition of Well: Qéo 0‘

Unusual Characteristics: < . v

Other Comments:

|

F:\Secretary\MISC\FORMS\GWM Rat .1 Mille vie
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Facility Name:

GROUNDWATER MONITORING REPORT ':

Wy Iry /,J}",,_‘,_ Irrgy TTL Project No.: - OQOD 053

Sample Date: $-3-0l Time: 4{54 - Person Collecting Sample: 2 Y (;Pe.--&——

Purge Date: S-3-ver Well Number: M/ </ Top of Casing Etevatlon (MSL):

Diameter of Well Casing: oo Inches " Well Casing Material: pve

Total Depth of Well (TD): s2. 5 fest Depth of Water (DW): 4¢3 4

One Well Volume: s - ‘gal X3_&. & gal X5 . gal

Purging Equipment: D. Lacls Sampling Equipment: . Bail=—.

Fleid Parameter Equipment (brand & SN): ‘}[&/ Y4 /o 6o .

Time _1973719:39 13:da| G1dz 19 9| 9id/¢ ] }
|Volume(gal)  |® 3 [ 2 3 « | S

Water Lavel (ft.) “

Temperature (°C) | /9. 7/ \/9.72 /970 | 1464 11964 1/9:69

Sp.Cond. (umhos) | J4Y | /75 | /5/ | 13Y 127 1724

pH Sq91ls37185.39 | £-49 1543 ¥ -y7

bo. 769 1636457 3-6l_1.7-84 | 300

ORP 79514816 | 28841 277. 4 _2%.21209.5
- (Turbldity NT) | 4. | Agdd | Adys Addd B auy 49y

Pump Setting . -

Carbon Dloxide

trontl

Alkalinity

Sulfide

Total Volume Purged: 5’,; gal Color of Sample: NTUIZY Odor of Sample: /\///A'

Weather Conditions: CL ouduf ZpF

" Accessibillty of Well:
Unusual Characteristics:

Other Comments:

__Fai!

O

Condition of Wall: M

FASerratonAriomomms e

e



Facllity Name:
Sample Date:
Purge Date:

!
!

ols

£-3

- ol

Diameter of Well Caslng:
Total Depth of Well (TD):

One Well Volume:

Purging Equipment:

20'

Time:

Waell Number:

os' I

1K |

MW~ 5D

inches

RS.2

feet

S.1

gal

Raylar

Fleld Parameter Equipment (brand & SN):

Hlma

GROUNDWATER MONITORING REPORT

LAW*”(’( -IN\-(qu'h‘aHa(
5-3-

Person Collecting Sample:

TTL Project No.: Oboo-0OSY

2. Ralv

Top of Casing Elevation (MSL):

Well Casing Material:
Depth of Water (DW):

- X3 ] Il gal
Sampling Equipment:
rYS LI oYAlobo

51.57

X5 gal

?‘. g arler

Volume {gal.)

16:30

joi33
2

fo.39

1043

lo“4%

jo.S$3

Water Level (ft.)

0.%

q .

¥

12

16

Temperature (°C)

20, |9

!

Sp. Cond. (pmhos)

93

10.{72
2

205.01
| Jo

20.738

Zo.4Y

20. 36

pH

b.30

|3¥

ki

{47

D.O.

b-173

s.9Y
5.3

5.92
4.15

b. 4

6.3|
3493

b.27

ORP

KA

Y.20

3-7;

Turbidity (NTU)

§c.2

182.57
27.3

(73.5
3.5

1483
4.

2.6

He.9

4.2

9.s

Pump Setting
Carbon Dioxide

fron ll

|Alkalinity

Sulfide

Total Volume Purged;

Weather Conditions:

Accesslbility of We

Unusual Characteristics:

Other Commaents:

\7

gal

Color of Sample:

C’Okd? SS-

114

&C]wm e
Shé'hi- © Jdov”

Odor of Sample:

[0 X))
)

Condition of Well:




GROUNDWATER MONITORING REPORT

Facility Name: Lawte. wE AP Lo TTL ProjectNo.: QL po-8 S8
Sample Date: S-3-0¢ . Time: 12113 Person Collecting Sample: 24T R~
Purge Date: 5 -3-0¢ . Well Number: _ﬁﬂﬁ[___ Top of Casing Elevation (MSL): '
Dlameter of Well Casing: i Inches ” Well Casing Material: LVc

Total Depth of Well (TD): <o0.2 feet ' Depth of Water (DW): R ST

One Well Volume: «£.3 - gal X3 é . Q gal X5~ gal

Purging Equipment: 5. Barler ' Sampling Equipment: D 8 g“; Ao

Fleld Parameter Equipment (brand & SN): - \‘I S| o4A\W0 o :

Time - HesOUlESTWsS3 iiss lisE 11203 1
Volume (gal.) o. 3 / pA 3 =~ 7 - '

Water Level (ft.) _ 1 '

Temperature (°C) {Zp. 69 |do- !/ 119463 19317 116:.27 /9.5

Sp. Cond. (ymhos) 2385 229 a3 229 222 227
|pH | S Xo (&850 | & S3| £330 |33k .33 ,

D.O. : 45 | 48] (3.82)| 3.7 3.9¢ 2C | ' i

ORP S d UbSZ 162 (IS8 157811569 ' ‘

Turbldity NTU) QL[S | 6.7 172,06 | {ef- S 166,S| 306

Pump Setting '

Carbon Dioxide

lron Il

Alkalinlty

Sulfide _

Total Volume Purged; ‘ gal Color of Sample: | N'TU 2 9 (( : Odor of Sample: (vsljlkouq CC"/)%)
Weather Conditions:. ;’ ;&an P E ~ ' !
Accessibliity of Weil: i 'QL P ' Condition of Well: Eat —

Unusual Characteristics: ' :

Other Comments:




3576 Greensharo Avenge (3540])':- .

geotechnical +-analytical » materials » environmental

e,
Decatur . Florence . Montgomery . Tuswloasa  ALABAMA
Albatty . Voldosta  GEORGIA

Drower 1128
Tiscofooss, Aloboma 35403
Telephone 205.345.0814
Fucsimile 205.345.0992
- wew ITUNC com .
Client Lawter Tudervotivuet
- R i Yy A -
Date: S 3 ©
Instrument Parameter Initial Calibration Butfer Tap Water - Tap Water Tap Water
or Serial Reading Standard Reading Reading Reading Reading
No. - : . Reading _ :
odAlobo Cowd 459 143 4D 1Yz
| PH 7.0} J.oo  l.oe 1.9
Pl 4.0l Y. oo Y,00
Redu.  19H.S 249  ZHO 703
Temy 21.33 '
Do Q.14
Cafibration: — ¢
Maintenance: -
Remar'ks: ' . :

Field Technigian
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TNIS “TREV” GLENN, 1l

~ CTOR

Birmingham Branch

208 RILEY
GOVERNOR

sironinen
wishniavaimagoy )
1400 Coliseum Bivd. 36110-2059 ¢ Post Office Box 301463
Montgomery, Alabama 36130-1463
(334) 271-7700
FAX (334} 271-7950

Lnbiaing Deoartment o

February 29, 2008

Mr. Richard Campo

Alabama Biodiesel Corporation .
12982 Cherokee-Bend Road - o o e
Moundville, Alabama 35474

Re:  Termination of groundwater monitoring activities

Dear Mr. Campo:

Base on the information submitted by Eastman Chemicals, Inc., the Department concurs
with the request to cease groundwater monitoring activities. In the event of a new release or
additional data that indicates elevated levels of constituents of concern, additional sampling
may be necessary. '

The De'partment' understands that the Alabama Biodiesel Corporation. intends to reenroll this

site in the Brownfield Redevelopment and Voluntary Cleanup Program. Please contact
Larry Norris, Chief of the Redevelopment Section at (334)279-3053 or by emall at
Ian@adem state.al.us for assistance with the application process.

Sincerely,

-t

James L. Bryant, PE
Chief, Environmental Services Branch

JLB/In

Decalur Branch

Mobile - Coastal

4071 Zommanda

Mobile Branch
N armater FGag



mailto:lan@adem.state.al.us
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~Alabama Department of
Fnvironmental Management

Water Division

Drinking Water Branch

County Map of AL Water Svstem Search ~ Help
e o] Vielations S ] TTHM HAAS
Water Svstem Facilities| 1o r IF'CR Sample Results L
- Lnforcement Actions j Summaries

Sample Points

Assistance Actions

Recent Positive TCR
Results

PRBCU Summartes

Sample Schedules /
FANLs / Plans

Compliance Schedules

| Other Chemical Results

Chlorine Summarices

Site Visits  Milestones

TOC/Alkality Results

Chemical Results by:
Name Code

Turbidily Summaries

Operators All POC

LRAA (TTHM/HAAS)

Recent Non-TCR
Sample Results

TCR Sample
summaries

Water System Detail Information

Water Svstem No.:| ALO000651 _ Federal Type:| C
Water System |\ NDVILLE WATER WORKS Federal GW
Name: Source:
Principal County System
Served: HALE Status: A
principal Clty | MOUNDVILLE Activity Dateq 06-01-1975
Served: -
Water System Contacts L _
Tvpe Contact Communication
" AC - Administrative WYgg’égfI;éAUA Phone Tvpe Vilue
Contact MOUNDVILLE, AL 35474 BUS - Business 205-371-2641
. ' SMITHERMAN, AUBREY
DO bDesxégnated P O BOX 485
perator MARION, AL 36756

List of Operators

Complete Point of Contact List

Sources of Water

System No.

System Name

Facility 1D

Facility Name

Name Tvpe Activity Availability
WELL 2 WL A P
WELL 1 WL A p
Source Water Percentages
" Surface Water 0 Surface Water Purchased 0
"Ground Water 100 Ground Water Purchased 0
Ground Water UDI 0 Ground Water UDI 0
Purchased _
Water Purchases
Water

Finish

No Water Purchases




Buyers of Water

Water System No.

Name

AL0001509

HALE COUNTY WATER AUTHORITY

-Annual Operating Period(s)

Effcu;ti_vc Begin| Effective lind Start End Tv Population
Date Date Month/Day | Month/Day ype putati
01-28-2008 No End Date 1/1 12/31 4200
Service Connections _
Type Count Meter Type Meter Size
RS 1400 ME 0
Service Area
Code Name
R RESIDENTIAL AREA
—— - Regulating Agencies -
Name ' Alias/Inspector
- ALABAMA DEPT. OF ENVIRONMENTAL
MGT.
Water System Historical Names
. Historical Name(s)
System Certification Requirements
Certification Name | Code | Begin Date

WS Flow Rates

Type Quantity UoM

AVPD - Avergge Daily 1101203 GPD
Production

TLDS - Total Design Capacity 792000 GPD

EMRG - Total Emergency 1440000 GPD

Capacity
WS Measures _
Type Quantity LOM




WS Indicators

Type

Value

Date

SSWP - State Source Water
Program

NO

03-12-2009




,-\l.ahuma l)epa.rtment of Water Division Drinking Water Branch
Environmental Management _ s
County Map of AL Water Svstem Search : Help
Violations TTHM HAAS

Water System Facilities TCR Sample Results

FEnforcement Actons

Summaries
Recent Positive TCR '

s PRCU Summaries
Results

Sample Points Assistance Actions

Sample Schedules /

N Compiliance Schedules | Other Chemical Resulis | Chlorine Summarics
FANLs / Plans :

Chemical Results by:

Turbidity Summaries
Name Code :

Site Visits  Milestones | TOC/Alkalinity Results

Recent Non-TCR TCR Sumple

Operators AILPOC | LRAA CTTHMHANS) | ¢ 50] T00 5

Water System Detail Information

Water Svstem No.:| AL0001509 Federal Type:| C

Water System | a1 E COUNTY WATER AUTHORITY Pederal GW

Name: _ Source: -

Principal County |, System

Served: HALE : Status: A

z.-,llzgggl City GREENSBORO . . Activity Date:] 03-01-1979
Served: .

|eme— e . —————Water System Contacts- - - - —— o — o = |

Tvpe ' ~ Contact : Communication
.. . THOMAS, RONNIE
AC - ACdmimsttratlve _ P.O. Box 416
ontac GREENSBORO, AL 36744
' Electronic .
ey Value
: _ Type
: : EMAIL - . .
SMITHERMAN, AUBREY Email asmitherman(@artesianwater.net
DO -.Designated Artesian Utglftfl.lise_ Corporate Phone Type Value
Operator BUS - Business -334-875-5607
P O BOX 875 MOB - Mobil 334-375-1088
SELMA, AL 36702 EMI'SRC‘}’ e hatlb
: . © 334-526-1827
Emergency
BUS2 - BUSINESS2|  334-382-4281

List of Operators Complete Point ot Contact List

Sources of Water

Name - Type - Activity Availability
"GREENSBORO CC A C P
AKRON . CC A P
WELL #2 WL A P
WELL 1 WL A P
WELL 4 WL A P
WELL 3 ' WL A P
MOUNDVILLE CC A E

A E

FAUNSDALE WATER WORKS CC



mailto:asmitherman@artesianwater.net

Source Water Percentages

Surtace Water 0 Surface Water Purchased 0

Ground Water 60 Ground Water Purchased 40

Ground Water UDI 0 Ground Water UDI 0
Purchased

Water Purchases

System No. System Name Facility 1D : Facility Name \'\-/a.ter
. - < Finish
: v DISTRIBUTION Not -
2
AL0001767 AKRON WATER SYSTEM DS200 SYSTEM Treated
_ : : , Treated,
AL0000909 | FAUNSDALE WATER WORKS| — DS$200 DISTRIBUTION | =
S SYSTEM .
. . _ Filtered
Treated
- | GREENSBORO UTILITIES DISTRIBUTION ’
AL0000645 DEPARTMENT DS200 SYSTEM _not
- Filtered
: Treated
. MOUNDVILLE WATER - DISTRIBUTION
AL0000631 WORKS . DS200 SYSTEM not
Filtered
_ Buvers of Water
Water System No. : Name .
AL0001767 AKRON WATER SYSTEM
AL0000909 FAUNSDALE WATER WORKS
AL0000914 LINDEN UTILITIES BOARD
AL0001427 PERRY COUNTY WATER AUTHORITY
Annual Operating Period(s
" |Effective Begin| Effective End | - Start “End ' Tyne Pooulati
Date Date Month/Day Month/Day Ype oputation
01-01-2004 No End Date R 12/31 R 8802
Service Connections
Tvpe Count Meter Type Meter Size
RS 3180 ME . 0
Service Area
Code Name
'R RESIDENTIAL AREA




Regulating Agencies

Name

ALABAMA DEPT. OF ENVIRONMENTAL

MGT.

_Alias/Inspector

- Water System Historical Names

Historical Name(s)

System Certification Requirements .
Certification Name | Code | Begin Date
WS Flow Rates
Type Quantity Uuom
AVPD - Average Daily 1523773 GPD
Production
WS Measures
Type Quantity UoOM
WS Indicators
| Type . Value Date
SSWP - State Source Water NO 03-12-2009
Program
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ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
WATER DIVISION - WATER QUALITY PROGRAM

CHAPTER 335-6-11 .
WATER USE CLASSIFICATIONS FOR INTERSTATE AND INTRASTATE
WATERS

TABLE OF CONTENTS

-335-6-11-.01 - The Use Classification System -
335-6-11-.02 Use Classifications

335-6-11-.01 The Use Classification System.

(1) Use classifications utilized by the State of Alabama are as follows:
Outstanding Alaba_rna Water _ OAW

Public Water Supply : PWS
Swimming and Other Whole Body Water-Contact Sports S

Shellfish Harvesting : SH

Fish and Wildlife _ F&W
Limited Warmwater Fishery '~ — : © LWF
Agricultural and Industrial Water Supply A&l

(2) Use classifications apply water quality criteria ‘adopted for

particular uses based on existing utilization, uses reasonably expected 'in the
future, and those uses not now possible because of correctable pollution but
which could be made if the effects of pollution were controlled or eliminated. Of
necessity, the assignment of use classifications must take into consideration
the physical capability of waters-to meet certain uses. :

{3)  Those use classifications presently included in the standards are
reviewed informally by the Department's staff as the need arises, and the entire
standards package, to include the use classifications, receives a formal review
at least once each three years. Efforts currently underway through local 201
planning projects will provide additional technical data on certain streams in
the State, information on treatment alternatives, and applicability of various
management techniques, which, when available, will hopefully lead to new
decisions regarding use classifications: Of particular interest are those
segments which are currently classified for any usage which has an associated
degree of quality criteria considered to be less than that applicable to a
classification of "Fish and Wildlife."  As rapidly as it can be demonstrated that
new classifications are feasible and attainable on these segments from an
economic and technological viewpoint, based on the information being
generated pursuant to water quality studies and the planning efforts previously
outlined, such improvement will be proposed. For those segments where such a
demonstration cannot be made, use attainability analyses describing in detail

11-1



' criteria.

335-6-11-.02

the factors preventing attainment of the "Fish and Wildlife" use will be prepared
pursuant to federal requirements and updated as new information becomes
available. ' ' :

(4)  Although it is not explicitly stated in the classifications, it should
be understood that the use classification of "Shellfish Harvesting" is only
applicable in the coastal area and, therefore, is included only in the Mobile

River Basin and the Perdido-Escambia River Basin. It should also be noted that -

with the exception of those segments in the "Public Water Supply” classification,
every segment, in addition to being considered acceptable for its designated use,
is also considered acceptable for any other use with a less stringent associated

{(5) Not all waters are included by name in the use classifications
since it would be a tremendous administrative burden to list all stream
segments in the State.. In addition, in virtually every instance where a segment
is not included by name, the Department has no information or stream data
upon which to base a decision relative to the assignment of a particular
classification. An effort has been made, however, to include all major stream
segments and all segments which, to the Department's knowledge, are currently
recipients of point source discharges. Those segments which are not included
by name will be considered to be acceptable for a "Fish and Wildlife"
classification -unless it can be demonstrated that such a generalization is

inappropriate in specific.instances. L .

Author: James E. Mcindoe.

Statutory Authority: Code of Alabama 1975, §§22-22-9, 22-22A-5, 22-22A-6,
22-22A-8. ' ' :

History: May 5, 1967. Amended: June 19, 1967; Aprii 1, 1970;
October 16, 1972; September 17, 1973; May 30, 1977; December 19, 1977;
February 4, 1981; April 5, 1982; December 11, 1985; March 26, 1986;
September 7, 2000; May 27, 2008. :

335-6-11-.02 Use Classifications.

(1) - THE ALABAMA RIVER BASIN
INTERSTATE WATERS
Stream From To Classification
ALABAMA RIVER MOBILE RIVER Claiborne Lock and F&W
: Dam
ALABAMA RIVER  Claiborne Lock and  Frisco Railroad S/F&W
Dam Crossing

ALABAMA RIVER Frisco Railroad ‘River Mile. 131 F&W .

Crossing

11-2




335-6-11-.02

(14) THE WARRIOR RIVER BASIN

INTRASTATE WATERS

Stream ' From ' To C Classification

WARRIOR RIVER ~ TOMBIGBEE RIVER Five miles upstream S/F&W
: from Big Prairie
Creek

WARRIOR RIVER  Five miles upstream Eight miles upstream PWS/S/F&W
: from Big Prairie from Big Prairie

Creek Creek

WARRIOR RIVER Eight miles upstream Warrior Lock and S/F&W

from Big Prairie Dam
Creek.
WARRIOR RIVER  Warrior Lock and  Oliver Lock and Dam F&W
Dam
WARRIOR RIVER Oliver Lock and Dam Hurricane Creek F&W!
WARRIOR RIVER  Hurricane Creek  Bankhead Lock and S/F&W!1

Dam

WARRIOR RIVER Bankhead Lock and Junction of Locust PWS/S/F&W

Dam and Mulberry Forks
Locust Fork Junction of Locust  Jefferson County PWS/S/F&W
and Mulberry Forks Highway 61 (Maxine)
Locust Fork Jefferson County U. S. Highway 31 F&W
Highway 61 (Maxine)
Locust Fork U. S. Highway 31 County road between PWS/F&W
: Hayden and County
Line ' '
Locust Fork County road between Its source F&wW
Hayden and County
Line
Mulberry Fork Junction of Locust  Burnt Cane Creek PWS/S/F&W

and Mulberry Forks (9 miles below Cordova)

'Applicable dissolved oxygen level below existing impoundments is 4.0 mg/1.

11-44
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Alabama"s Federally Listed Species

Alabama map. Credit. USFWS
By County - March 2, 2010

We are continually updating this list and, therefore, it may be
incomplete and is provided strictly for informational purposes. This = -
list does not constitute-any form of Section 7 consultation. We
recommend that you contact our office (Daphne, AL Field Office -
USFWS) for more current, site specific information prior to project
activities. To be certain of occurrence, surveys should be conducted
by qualified biologists to determine if a Federally protected species
occurs within a project area. Locations of designated _critical habitat
have also been included for your information. You can also take a
look at our critical habitat web portal, featuring CH maps across the
country.

Alabama Counties: Autauqa / Baldwin / Barbour / Bibb / Blount /
Bullock / Butler / Caihoun / Chambers / Cherokee / Chilton /.
Choctaw / Clarke / Clay / Cleburne / Coffee / Colbert / Conecuh /
Coosa / Covington / Crenshaw / Cullman / Dale / Dallas / DeKalb /
Elmore / Escambia / Etowah / Fayette / Franklin / Geneva / Greene /
Hale / Henry / Houston / Jackson / Jefferson / Lamar / Lauderdale /
Lawrence / Lee / Limestone / Lowndes / Macon / Madison /
Marengo / Marion / Marshall / Mobile / Monroe / Montgomery /-
Morgan / Perry / Pickens / Pike / Randolph / Russell / Shelby / St.
Clair / Sumter / Talladeqa / Tallapoosa / Tuscaioosa / Walker /

Washington / Wilcox / Winston-

Key to codes on list;

E - Endangered

T-Threatened

C - Candidate Species

(P) - Possible Occurrence

BGEPA - Bald & Golden EagleProtect|on Act

Avitmiimn



Fayette

T - Orange-nacre mucket musse!l Hamiota (= Lampsilis) perovalis
E - Dark pigtoe mussel Pleurobema furvum
"T - Fine-lined pocketbook mussel Hamiota (= Lampsilis) altilis

Critical Habitat:

+ Species—ovate clubshell, triangular kidneyshell, Alabama
moccasinshell, orange-nacre mucket, dark pigtoe
* Location—North River, Clear Creek

Franklin

E - Gray bat Myotis grisescens

E - Indiana bat Myotis sodalis (P) .
E - Cumberlandian combshell mussel Epioblasma brevidens
T - Lyrate bladder-pod Lesquerelfa lyrata

E - Leafy prairie clover Dalea foliosa

E - Tennessee yellow-eyed grass Xyris tennesseens;s

C - Slabside pearlymussel Lexingtonia dolabelloides

Geneva

T - Gulf sturgeon Acipenser oxyrinchus desotoi

E - Red-cockaded woodpecker Picoides borealis

E - Gentian pinkroot Spigelia gentianoides var. gentianoides
C - Southern sandshell Lampsilis australis

C - Fuzzy pigtoe Pleurobema strodeanum

C - Choctaw bean Villosa choctawensis

C - Tapered pigtoe Quincuncina burkei

Critical Habitat:

+ Species—Gulf sturgeon
« Location—Pea River, Choctawhatchee River

Greene

E - Wood stork Mycteria americana
T - Orange-nacre mucket mussel Hamiota (= Lampsilis) perovalis
T - Alabama moccasinshell mussel Medionidus acutissimus
E - Southern clubshell mussel Pleurobema decisum
E - Ovate clubshell mussel Pleurobema perovatum
E - Heavy pigtoe mussel Pleurobema taitianum
- Inflated heelsplitter musse! Potamilus inflatus
E - Stirrup shelt mussel Quadrula stapes
E - Mitchell's satyr butterfly Neonympha mitchellii mitchellii

Critical Habitat:
« Species—ovate clubshell, southern clubshell, Alabama

moccasinshell, orange-nacre mucket

o 'V Aratinn__Qincav Rivar Trmceal'e Craal




T T T " E- Triangular kidneyshell Pfychobranchus greenii~

Sumter

E - Wood stork Mycteria americana

BGEPA --Bald eagle Haliaeetus leucocephalus

E - Ovate clubshell mussel Pleurobema perovatum
T - Inflated heelsplitter mussel Potamilus inflatus

E - Stirrup shell mussel Quadrula stapes

E - Heavy pigtoe mussel Pleurobema taitianum

T - Gopher tortoise Gopherus polyphemus

Critical Habitat:

+ Species—ovate clubshell, southern clubsheli, Alabama
moccasinshell, orange-nacre mucket
+ Location—Sucarnoochee River

Talladega

E - Red-cockaded woodpecker Picoides borealis .

T - Fine-lined pocketbook mussel Hamiota (=Lampsilis) altilis
E - Coosa moccasinshell mussel Medionidus parvulus

E - Southern pigtoe mussel Pleurobema georgianum

E - Southern clubshell Pleurobema decisum

E - Tulotoma snail Tulotoma magnifica
T - Painted rocksnail Leptoxis taeniata
T - Lacy elimia (snail) Elimia crenatella

Critical Habitat:

+ Species—triangular. kidneYsheII, Coosa moccasinshell,
southern pigtoe, fine-lined pocketbook
+ Location—Cheaha Creek

Tallapoosa

E - Red-cockaded woodpecker Picoides borealis

BGEPA - Bald eagle Haliaeetus leucocephalus

T - Fine-lined pocketbook mussel Hamiota (=Lampsilis) altilis
T - Little amphianthus Amphianthus pusillus '

Tuscalocosa

E - Red-cockaded woodpecker Picoides borealis
" E - Wood stork Mycteria americana
BGEPA - Bald eagle Haliaeetus leucocephalus
T - Flattened musk turtle Sternotherus depressus
E - Southern clubshell mussel Pleurobema decisum
E - Dark pigtoe mussel Pleurobema furvum
E - Ovate clubshell mussel Pleurobema perovatum
T - Alabama moccasinshell mussel Medionidus acutissimus
T - Inflated heelsplitter mussel Potamilus inflatus
T - Fine-lined pocketbook mussel Hamiota (=Lampsilis) altilis
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C - Black Warrior waterdog Nectur&s alabamensis
C - White fringeless.orchid -Platanthera integrilabia

Critical Habitat:

+ Species—ovate clubshell, southern clubshell, Alabama
moccasinshell, orange-nacre mucket, triangular kidneyshell,
dark pigtoe

+ Location North River, Sipsey River

Walker

T - Flattened musk turtle Sternotherus depressus

E - Ovate clubshell mussel Pleurobema perovatum

E - Triangular kidneyshell mussel Ptychobranchus greenii

T - Fine-lined pocketbook mussel Hamiota (=Lampsilis) altilis
T - Mohr's Barbara's buttons Marshallia mohrii

C - Black Warrior waterdog Necturus alabamensis

Washington

E - Wood stork Mycteria americana
T - Gopher tortoise Gopherus polyphemus
T - Gulf sturgeon Acipenser oxyrinchus desotoi
T - Inflated heelsplitter mussei Potamilus inflatus
E - Louisiana quillwort Isoetes louisianensis (P)
C - Black pine snake Pituophis melanoleucus lodingi

Wilcox

BGEPA - Bald eagle Haliaeetus leucocephalus

E - Wood stork Mycteria americana (P)

T - Red hills salamander Phaegnathus hubrichti

© T - Gulf sturgeon Acipenser oxyrinchus desotoi

E - Alabama sturgeon Scaphirhynchus suttkusi

E - Heavy pigtoe mussel Pleurobema taitianum (P)
C - Alabama pearlshell Marganitifera marrianae

C - Georgia rockcress Arabis georgiana

Winston

T - Flattened musk turtle Sternotherus depressus

E - Red-cockaded woodpecker Picoides borealis

T - Orange-nacre mucket mussel Hamiota (=Lampsilis) perovalis
T - Alabama moccasinshell mussel Medionidus acutissimus

E - Coosa moccasinshell mussel Medionidus parvulus

E - Dark pigtoe mussel Pleurobema furvum _

E - Triangular kidneyshell mussel Ptychobranchus greenii

T - Fine-lined pocketbook mussel Hamiota (=Lampsilis) altilis

E - Ovate clubshell mussel Pleurobema perovatum

T - Kral's water-plantain Sagittaria secundifolia

T - Alabama streak-sorus fern Thelypteris pilosa var. alabamensis
C - Rush darter Etheostoma phytophilum

C - Black Warrior waterdog Necturus alabamensis
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SGS

science for a changing world

‘Water-Data Report 2009
02462500 BLACK WARRIOR RIVER AT BANKHEAD LOCK AND DAM NEAR BESSEMER, AL
Black Warrior-Tombigbee Basin
Upper Black Warrior Subbasin
LOCATION --Lat 33°27°30", long 87°21"15" referenced to North American Datum of 1927, Tuscaloosa County, AL, Hydrologic Unit 03160112, at
" abandoned lock wall 300 ft above dam, 1.9 mi downstream from Big Yellow Creek, 23 mi northwest of Bessemer, and at mile 153.6.
DRAINAGE AREA --3,981 mi2.
SURFACE-WATER RECORDS
PERIOD OF RECORD.--October 1928 to September 1936, October 1976 to current year.
REVISED RECORDS.-- WDR AL-84-1: Drainage area. '
GAGE --Water-stage recorder. Datum of gage is NGVD of 1929 Prior to October 1, 1998, gage datum was 173.50 ft higher.
COOPEHATION.-—Recordé were provided by Alabama Power Company. ' . '

U.S. Department of the Interior
U.S. Geological Survey




Water-Data Report 2009

02462500 BLACK WARRIOR RIVER AT BANKHEAD LOCK AND DAM NEAR BESSEMER, AL—Continued

DISCHARGE, CUBIC FEET PER SECOND
WATER YEAR OCTOBER 2008 TO SEPTEMBER 2009

DAILY MEAN VALUES
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 0 ] 0 10.700 1230 62900  16.800 3.040 4,760 2430 5.730 4,420
2 0 0 1.750 10.700 4940 34100 18,000 6.300 3.450 1.810 2.620 1.640
3 0 ] 1.960 10.700 6.570 14.100 24.400 15,000 2.570 1.300 3.310 1.550
4 0 -0 1.250 10.700 7.180 13,100 16400  19.700 3.970 0. 23540 1.510 -
5 0 0. 2.140 10.600 6.130 10,100 17.100 19.200 6.490 0 2,540 3.590
6 0 0 1,350 75.600 3960 10,500 11400 15,200 2.360 3.240 2.100 967
7 0 0 0 124,000 3.730 10.500 12.500 24,900 2.550 1.810 2,380 2,080_
] 0 - 0 2.130 93.200 31507 10400 12.100 26,000 2.830 2.400 1.410 2.820
9 0 135 1,360 74,700 3.140 3.000  10.300  17.400 2,520 1.760 0 3370
10 933 0 9.350 20,700 3,160 3.880 6.740  17.500 2,180 1,750 2.200 2.960
1 0 0 22.800 24,900 3.720 4.650 8.900 19.500 2.270 1.730 2.280 5.500
12 0 936 29.800 -~ 18.500 5.440 5,240 8.750 18.000 2.380 0 1,970 5.990-
13 0 1.070 13,600 18.500 4,670 6.990  11.600  18.000 4,360 5.100 2.090 2.580
14 1,010 833 7.400 15.400 2.690 8.300 24,100 21.500 7.970 6.910 2.990 2,370
15 812 0 4.990 10.500 2.530 28.400 18.100 15.200 11.800 2530 1.580 2.990
16 Q 272 6.760 10.500 3940 31.700 11.000 14.900 6.730 2140 1.810 4.700
17 0 374 12.100 10,500 3.780 23.800 10.400 17.500 7.710 3,930 3.240 4.010
18 0 0 17.600 10.500 4,000 12.000 7.620 19.900 5.120 1.300 3.070 8.140
19 0 0 11,000 10.500 3.460  10.600 7.380  17.300 4,430 0 1.820  28.100
20 0 0 8.830 10.300 " 3.940 10.600 9.280 5.140 1.410 215 2630  27.900
T T 0 8.300 10.300 - 26200 7460 12.800 2.800 1,040 ¢ 2420 2260  23.500
2 917 0 8.900 9.570 2.220 7.840  10.200 4.320 3.530 2.000 6.750  20.200
23 386 0 10.800 8200  3.100 10,100 6.810 2.430 2.830 1.510 2,170 12.400
24 0 0 10.600 6.380 2930  10.400 6.390 7.210 1.910 1.850 2250  13.000
25 0 179 10,500 3.930 2.580 11,900 3.640 10.500 2.150 1.320 960 10.500
26 0 0 10.500 7.130 4.000  44.200 1.550  10.300 2.190 0 1.790  33.800
27 . 0 0 10.400 5,380 11,000  43.100 3.120 $.200 976 1740~ 1.660  38.000
28 0 0 10,700 5.690 72,500  32.700 3.160 3.020 0 1,640 1.330 11,100
29 0 1.370 10,800 5,230 --- 32700 3.870 6.990 2.980 1.560 404 10,500
30 0 0 10.800 5.660 -—- 23.600 2.870 3.180 2.040 2.200 3.070 7.530
3 1.270 10.700 4.880 - 18.400 --- 3.020 - 3.030 2,560 -
Total 5.548 5369  269.170  654.050 184.110 3557.260 319.280 393.350 107.486 61.540 73.514 297917
Mean 173 179 8.683 21,100 6.575 17980  10.640 12,690 3.583 1.985 2.371 9.931
Max " 1,270 1.370 29.800 124,000 72500 62900 24400  26.000 11.800 6.910 6.750  38.000
Min - 0 0 0 3.930 1.230 3.000 1.550 © 2.430 0 0 0 967
Cfsm 0.04 0.04 2.18 5.30 1.65 4.52 2.67 3.19 0.90 0.50 0.60 2.49
In. 0.05 005 2.52 6.11 1.72 5.21 2.98 3.68 1.00 0.58 0.69 2.78
STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1929 - 2009, BY WATER YEAR (WY)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Mean . 2271 4513 7.588 10960 11,870 ° 13.630 9.990 6.289 - 3,333 2.954 1.962 2.262
Max 11.990 32.560 32.480 24.030 35550  38.030 29230 27.260 21.670 13.400 4,557 9.931
{(WY) (1933)  (1930)  (1933)  (1998)  (1990)  (1929)  (1979)  (2003)  (1997)  (1989)  (1985)  (2009)
Min 15.2 1.97 85.2 500 2.464 2.263 841 315 182 410 104 65.4
(WY) (2008) (2008) (2008) (2008) (2000) (1986) (2007) (1936) (1931) (1929) (1931)

(2007)




Water-Data Report 2009
02462500 BLACK WARRIOR RIVER AT BANKHEAD LOCK AND DAM NEAR BESSEMER, AL—Continued

SUMMARY STATISTICS

Calendar Year 2008 ~ Water Year 2009 Water Years 1929 - 2009

Annual total 1.257.354 2.928.394
Annual mean - 3435 8.023 : 6.443

_Highest annual mean . 10.210 1980
Lowest annual mean o ' 2,526 2007
Highest daily mean 33.500 May 16 124.000 Jan 7 . 143,000 Apr 13,1979
Lowest daily mean g} Many days i) Many days 3% . Many days
Annual seven-day minimum &} Jan {7~ g} Oct | 3 Sep 29,1931
Maximum peak flow 143.000 Apr 13,1979
Maximum peak stage ' 25560 Jan 11, 1984
Annual runoff (ctsm) 0.863 202 - A Iy B
Annual runoft {inches) 11.75 : . 27.36 21.99
10 percent exceeds 9.870 18.400 14.400
50 percent exceeds 1.760 3,720 2.990
90 percent exceeds - o . R 240

MEAN DISCHARGE, CUBIC FEET-PER.SECOND

3 Some undetermined amounts ot leakage may have occurred during periods reported as zero flow.
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02462506 BLACK WARRIOR RIVER AT BANKHEAD LOCK AND DAM NEAR BESSEMER, AL—Continued

GAGE HE!GHT, FEET
WATER YEAR OCTOBER 2008 TO SEPTEMBER 2009
DAILY MEAN VALUES :
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul
1 25465 25420 25461  254.68 25456 25438 25479 25463 25468 25437  254.7
2 25459 25415 25465 25461 25469 25442 25465 25467 25464 25441 25462
3 25454 25413 25439 25475 25504 25461 25459 25479 25479 25451  254.64
3 25451 25412 25435 25472 254.86 25487 25449 25459 - 25472 254.62
5 25446 25411 25447 25466 25496 25470 25456 25455 - 25474 25465
6 25438 25410 25444 25503  254.84 25457 25458 25450 254.84 25458  254.6]
7 25440  254.09 . 25446 25458 25483 25436 254.88  254.89 25465 254.63  254.6%
3 25403 25432 25446  254.83 25441 25461 25457 25444 25474 25468
9 254.77 25400 25431 25423 25477 25454 25445 25454 25443 25473 25457
10 25485 - 25405 25427 25436  254.92 25494 25422 25453 25452 25474 25455
1" 25477 25405  254.80 25484 25485 25476 25433 25456 25456 25473 254.58
12 25481 25415 25474 35446 154.86 254.56 25421 25456 25459  254.67  254.66
13 25481 25418 25460 25490 25478 25435 25433 25458 25472 25469  254.75
19 25473 25429 25478 25461 25498 25436 25459 25469 255.00 25451  254.76
15 25453 25444 25462 25467 25486 25454 25438 25449 25436 25429 25479
16 25444 25449 . 25466  254.81 25473 25426 25445 25486 25471 25452 254.70
17 25447 25447 25495 25488 25472 25461 25429 25491 254.80 254.77  254.61
18 25449 25448  254.63 25492 25480 25472 254.32 25476  254.68 25476  254.42
19 25448 25449 25460 254.86 25477 25494 25436 25455  254.62 25473 23438
20 25447 25453 25485 25471 25485 25491 25455  254.15 25472 25472 25453
2 25445 25454 25475 25452 254.88 25461 25480 25482 25486 254.62  254.79
22 25437 25453 25494 25421 254.88  254.80 25449 25478 235477 25455  254.89
23 25430 25453 25453 25423 25482 25419 25444 25486  254.66  234.67
24 25426 25453 25426 25441  254.84  254.15 25453 25465 25465  254.70
25 25425 25454 25432 254.62 25492 25453 25465 25453 25473 254.69
26 25422 25450 25441 25472 254.88 25466 25470 25493 254.72  254.54
27 . 25419 25451 25435 25455 25471 25439 254.85 25463 25474 25451
28 25415 25434 25452 25449  254.63 254.52. 25483 25462 25465  ---
29 25413 25458 254.87.  254.71 25454 25454 25478  254.56 23457
30 25412 25449 25467 25488 - 25434 25460 25470 25445  254.66
3 25424 --- 25440  254.71 25438 - 25456 - 25477
+ Mean 25433 25457  254.64  254.82 25455 25454 25465 -
Max 25458 25495 25503  255.04 25494 25488 25493
Min 254.00

25426 25421 25456 25415 25421 25415 - --




MEAN GAGE HEIGHT, FEET

. 254.0;

2552
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254.6
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Table DP-1. Profile of General Demographic Characteristics: 2000 -

Geographic area: Tuscaloosa County, Alabama

[For information on confidentiality protection, nonsampling error, and definitions, see text]

Subject Number | Percent Subject Number | Percent
Total population..................oall 164,875 100.0 | HISPANIC OR LATINO AND RACE
: : Total population................ ... ... 164,875 100.0
SEX AND AGE Hispanic or Latino (of anyrace)................ 2,130 13
MalE . L 79,372 481 Mexican......... ... ... e 1,126 0.7
Female. . ... ... 85,503 51.9 PuetoRican............................... 178 0.1
Cuban ..... e 103 0.1
under 5 years ... S A 10.592 64 Other Hispanic or Latino .................... 723 0.4
S5to9years ......... 10,853 6.6 N ; ? .
ot Hispanicorktatino ........................ 162,745 98.7
10t 14years ... 10,690 6.5 While al 11367 67
1540 19 YRS - v v 14.558 8.8 e alone.............oo o ' 5
20024 years ... 19,125 11.6 | RELATIONSHIP
2510 34 years ... ... PRV T R PRI 22,959 1381 Total population. ........ccoeereeennn.... 164,875 100.0
35t0 44 yedrs. ... Teee 23,319 141 Hin households. ... ... oo 156.184| 947
45to54years . ... 21,366 1301 Householder. .. ... 64,517 39.1
55to 59 years .. ... 7.073 - 43 SPOUSE oo 30,473 18.5
B0toBAdyears .. ... 5775 35 Child. .. 44740 271
65074 years . ... SERERES 10,391 6.3 Own child under 18 years........... ... 34,138{ 207
7510 B4 YEArS ... 6.115 371 Otherrelatives .. ...... ... 8.277 5.0
85yearsand OVEr. ... ... 2,059 12 Under 18 years ......................... 3.748 2.3
Median 8ge (YEArS). ...« vieeeeiia e s 31.9 (X) Nonrelativgs ............................... 8.177 50
. Unmarried partner. . ..................... 2.233 1.4
18years and OVer..............ovuuioionnnn 126,332 76.6|In group quarters. ...... ... ... 8.691 53
Male. .. ..o 59.677 36.2) Institutionalized population. .................. 2447 15
Female................ e 66.655 40.4| Noninstitutionalized population . . . . . e 6.244 3.8
2iyearsand OVer......................ooo.n. 113,451 68.8
62 yearsand over.................. PR 21,849 13.3 |HOUSEHOLD BY TYPE
65 years and over....... R 18,565 1.3 Total householdS.......cvvvvererneenn.n.. 64,517 100.0
Male...... e P 7,497 4.5 | Family households (families)................... 41,689 64.6
Female................ccoouns e 11,068 6.7 With own children under 18 years .......... 19,559 30.3
e Married-couple family .. .................. ... 30473 472
RACE '  With own children under 18 years........ .. 13.262 20.6
ONE T8CE . .o ettt 163,518 99.2] Female householder, no husband present. . ... 9,036 14.0
White ......... e S 112,320 68.1 With own children under 18 years .......... 5,337 8.3
Black or African American . .................. 48,327 29.3 I Nonfamily households ........................ 22828 35.4
American Indian and Alaska Native. .......... 372 0.2} Householder living alone .................... 18,304 28.4
Asian ....... e R 15161 . 09 Householder 65 years and over............ 5354 8.3
Asian fndian .. ............. . o 297 0.2
CRINESE -« e oo e 524 0.3 { Households with individuals under 18 years .. ... 21,692 33.6
FIlDINO . oo oot 129 0.1 | Households with individuals 65 years and over .. 13,219 20.5
Japanesq ................................ 166 0.1 Average household size. .. ................. ... 2.42 (X)
KOTBAM . v ettt e e et 198 0.1 Average family size . 300 (X)
Vienamese. ... 67 - 9 YSIZE. o :
Other Asian ' . ........ e 135 0.1
Native Hawaiian and Other Pacific Islander. . .. 52 - H°¥§'§i3§ﬁ$§ﬂ§ﬁ ..................... 71429| 100.0
Native Hawaiian. ......................... 12 - | Occupied housing units - .. ... .....ooeeen. .. 64517 903
Guamanian or Chamorro. ................. 32 * | Vacant housing units. . ... ..................... 6.912 9.7
Samoan............. PR 4 “| For seasonal, recreational, or
Other Pacific islander < ................... 4 - occasional USe . . . 489 0.7
Some other race ... ....................co.. 931 (0
TWO OF MOF@ rACES ...\t 1,357 0.8 | Homeowner vacancy rate (percent). . ........... 1.7 (X)
’ . P . Rental vacancy rate (percent). ................. 12.3 (X)
Race alone or in combination with one
or more other races: 3 . |HousING TENURE
White .............. ESARLLEEEEEREEREES 113445, €881 " occupied housing units .................. 64,517|  100.0
Blackl or Afncf’,in American ... .. e P 48,780 29.6 Owner-occupied housing units .. ............... 40.946 63.5
~American Indian and Alaska Native............. 957 0.6 Renter-occupied housing units . . . . . 23 571 36.5
ASIAN © o 1,824 7% ' ’
Native Hawaiian and Other Pacific Islander. . .. .. 119 0.1 [ Average household size of owner-occupied units. 2.58 (X)
Some otherrace ................... N 1,246 0.8 | Average household size of renter-occupied units . 2:.14 (X)

.- Represents zero or rounds to zero.

(X) Not applicable.

' Other Asian alone, or two or more Asian categories. )
2 Other Pacific Islander alone, or two or more Native Hawaiian and Other Pacific Islander categories.
3 In combination with one or more of the other races listed: The six numbers may add to more than the total population and the six percentages
may add to mare than 100 percent because individuals may report more than one race.

Source: U.S. Census Bureau, Census 2000.

1).5. Census Bureau




Table DP-2. Profile of Selected Social Characteristics: 2000

Ceographic area: Tuscaloosa County, Alabama

[Data based on a sample. For information on confidentiality protection, sampling error, nonsampling error, and definitions, see text]

Subject Number | Percent Subject Number | Percent
SCHOOL ENROLLMENT NATIVITY AND PLACE OF BIRTH
Population 3 years and over Total population..................... .0 164,875 100.0
enrolled in school.......... PN 52,373 100.0 INative. . ... 161,416 97.9
Nursery school, preschool ..................... 2,668 511 Bornin United States ..................... .. 160,404 97.3
Kindergarten.......... . ... ... ... ..., 2,534 48 State of residence. . ................ L 125,713 76.2
Elementary school (grades 1-8)................ 17,366 332 Different state. . .......... ... ... ... ... ... 34.691 21.0
High school (grades 9-12)..................... 8,664 16.5]1 Born outside United States .. ................ 1,012 06
College or graduate school .. .................. 21,141 40.4 |Foreignborn......... .. ... ... . 3.459 <21
- ) Entered 1990 to March 2000 .............. 2,056 1.2
EDUCATIONAL ATTAINMENT Naturalized citizen. ......................... 1.098 0.7
Population 25 years and over.......... . 99,039 100.0] Notacitizen............................... 2,361 1.4
LessthanSthgrade ......................... - 6,418 6.5 B .
9th to 12th grade, no diploma.................. 14,563 | . 14.7 {REGION OF BIRTH OF FOREIGN BORN
High school graduate (includes equivalency). . . .. 28,115 28.4{  Total (excluding born at sea).............. 3,459 100.0
Some college, no degree. . .................... 20,774 210Burope. . 998| 289
Associate degree ____________________ o . 5.365 54 ASI_a ........................................ 1,364. 394
Bachelor's degree . .. ...........oeeeeeeo. .. 14,193 g3 |Africa ..o 23 0.7
Graduate or professional degree ............... 9.611 g7 |Oceania............... - N
. : LatinAmerica.......... ... ... ... 960 27.8
Percent high school graduate or higher ... ... .. 78.8 (X) {Northern America. ... ......................... 114 33
Percent bachelor's degree or higher ............ 24.0 (X) .
LANGUAGE SPOKEN AT HOME )
MARITAL STATUS Pppulation Syearsandover.............. 154,505 100.0
Population 15 years and over.......... 132,737 100.0 |Englishonly ............ EE LR RRRRRRRRRE, 147,682 95.6
Never marfied . . ..o . 43,574 32.8 |Language other_than English .................. 6.823 4.4
Now married, except separaled ................ 65,449 49.3 Speak English less than “very well” ........ 2.562 1.7
SEPArated . 1o 2.555 19| - Spanish..... B 3,205 21
Widowed .. ... 8,842 6.7 Speak English less than “very well” ... 1,158 0.7
Female. ..o 7.395 56| Other Indo-European Ianguages .......... P 2,154 14
DIVOICES - o o oo 12,317 9.3 Speak English less than “very well” ........ . 623 04
Female. . .. ..o 7.322 55| ~Asian and Padific Island Ianguages ........... 1,209 0.8
Speak English less than "very well” ........ 627 0.4
GRANDPARENTS AS CAREGIVERS . .
Grandparent living in household with AN?.EtS.erY (S;nsle or multiple) 164.875 100.0
one or more own grandchildren under otal population...................o.. , .
18 YIS .. v v vns e eeeeaeeeinananns 3.424 100.0 Total ancestries reported .. ................. 129.938 78.8
. ; Arab.. ... . 242 0.1
Grandparent responsible for grandchildren ... ... 1,929 56.3 Czech' . . . 299 01
VETERAN STATUS . Danish........ ... ... .. . . 123 0.1
Civilian population 18 years and over .. 126,162 100,0 JDUtCh . P 1.702 .0
Civilian veterans .. ............ .. ... ..., 15,264 124 JEnGlish. . L 13.325 8.1
' French (except Basque)' ...................... 2,574 1.6
DISABILITY STATUS OF THE CIVILIAN |French Canadian®............................ 218 0.1
NONINSTITUTIONALIZED POPULATION German . ... ... 9,383 57
Population 510 20 years............... 41,407 100.0 [Breek. 1921 01
With a disability .. ..o 3.946 96 H‘unganan.. ............................... 191 0.1
: Ish™. ... P 12,300 7.5
Population 21 to 64 years.............. 93,629 100.0 | yazjlian ... e 1673 1.0
With a disability .................. ... ... 19,245 208 {Lithvanian . . ... oo oo 55 _
Percentemployed ... 48.3 OO INorwegian. ... ..o 616 0.4
Nodisability .......... .. ... ... .. ... ..., 74,384 940 patish ... ... L 830 05
Percentemployed .. .. .............. SERERRRY 75.4 (X) POMUGUESE . . .« oo oo 40 .
Population 65 years and over.......... 17,740 100.0 |Russian............. A 286 0.2
With adisability ........... ... . ........... 8.610 48.5 |Scotch-Irish. ....................... R 3.604 22
: Scottish .. ....... e 2,911 1.8
RESIDENCE IN 1995 Slovak ............ ... ol L 43 -
Population 5 years andover........... 154,505 - 100.0 | Subsaharan African. .. ........................ 1,480 09
_Same'house in19956. ... ... 78.867 51.0 |Swedish.. " ...... S 478 0.3
Different house in the U.S. in 1995 .. ........... 73,233 474 (Swiss ... . 59 -
Samecounty ............... L. 42.971 278 |Ukrainian. ... ... o 45 -
Differentcounty ... ...... ... .............. 30,262 19.6 |United States or American..................... 22,418 13.6
Samestate......... ... ... L 18,712 121 {Welsh. ... ... 692 04
Differentstate. .. ......................... - 11,550 7.5 | West Indian (excluding Hispanic groups)........ 247 0.1
Elsewhere in 1995.. ... ... ... ... .. ... ... .. 2,405 1.6 [Other ancestries ............................. 53,984 327

-Represents zero or rounds to zero.

(X) Not applicable.

'The data represent a combination of two ancestries shown separately in Summary File 3. Czech includes Czechoslovaklan French includes Alsa-
tian. French Canadian includes Acadian/Cajun. Irish includes Celtic.

Source: U.S. Bureau of the Census, Census 2000.

U.S. Census Bureau



Table DP-3. Profile of Selected Economic Characteristics: 2_000

Geographic area: Tuscaloosa County, Alabama

[Data based on a sample. For mformatlon on confidentiality protection, sampling error, nonsamplmg error, and definitions, see text}

Subject Number | Percent Subject Number{ Percent
EMPLOYMENT STATUS . . INCOME IN 1999
Population 16 years andover............ 130,752 100.0 Households...................ccoeie e 64,517 100.0
inlaborforce ... ... .. . . . . . ... ... 79,425 60.7 [Less than $10,000.. .. ... ... ..o 10,322 16.0
Civilian labor force. . .. ....... ... .. .. ... ... 79,287 60.6 [$10,000t0 $14,999......... ... ... 4,902 7.6
Employed ....... ... ... ... 74,397 56.91%$15.000 to $24,999.......... R 9,185 14.2
Unemployed . ....................... 4,890 3.71%25000t098349899. . ........ ... ... 8.228 12.8
Percent of civilian labor force . ........... 6.2 {(X)1935000t0 949,999, ... ...................... 10,040 156
Armed Forces. . ... L. 138 0.11%50,000t0$74999......... ... ............. 11,320 17.5
Notinlaborforce..............coo .. 51,327 39.3|$75.000t0$99,999................. [P 5.474 85
Females 16 years and over .............. 68,920 100.0 $100,000 to $149,999.......... T o 3.261 51
Inlaborforce .. ..... ... ... . i 37,858 54.9 $150,00010 $199.999.. ... 850 1.3
Civilian labor force. . . 37 856 54.9 $200,000 Or MO . ... oo e e 935 14
tvillan 1abor {oree. ... oo ‘ Median household income (dollars) . 34,436 (X
Employed ...... ... ... 35.310 51,2 | TR IS ARDHEIS e ’
Own children under 6 years.............. 11,993 1000 [Withearnings............................... 51,184 79.3
All parents in family in labor force ... .......... 7,480 62.4| Mean eamings (dollars)* .. ................. 46,645 (X
: With Social Security income ................... 156,627 242
COMMUTING TO WORK Mean Social Security income (dollars)' ....... 10,688 (X)
Workers 16 years and over .............. 73,2921  100.0 | with Supplemental Security Income ......... ... 3.242 50
Car. truck, orvan - -drove alone . ... ........... 61,537 84.0 Mean Supplemenlal Security lncome
Car, truck, or van - - carpooled. . ............... 7,799 10.6 (dollars)' .. ... .. ... 5,510 (X)
Public transportation (mcludmg taxicab)......... 357 0.5 [ with public assistance income ................ . 1,041 1.6
Walked. :.. .. oo 1,629 2.2] Mean public assistance income (doliars)' ..... 2.449 (X)
Othermeans. . ..............cc.ooiiiiaee..n. 489 0.7 { with retirement income ....................... 11.343 17.6
Worked athome ............................. 1,481 2.0} Mean retirement income (dollars)’............ 17.401 (X)
Mean travel time to work (minutes)' .......... .. 212 (X) .
Families ... .......ccoiieiiiiiinenn... 42,107 100.0
Employed civilian population Less than $10,000........... ............ [ 3,238 7.7
16yearsandover..................L. 74,397 100.01510000t0 $14999. . ........... ... 2,137 51
QOCCUPATION ’ $15,000t0824,999. ....... .. ... ... 4,970 11.8
Management, professional, and related -~ - - $25000t0934,999. ... ...l © 5,545 132
occupations ... ... 23,823 32.01835000t0$49,999. ........ ...l 7,409 17.6
-Service occupations . ... i 10,462 14.1[850.000t0 $74.999. ... ... ... .. ... .. ... .. ..., 9,455 225
Sales and office occupations ............. .... 20,186 27.1[$75000t0599999......... ... ............. 4,908 1.7
Farming, fishing, and forestry occupations....... © 304 0.4|5100,000t0 $149.999. .. ... .......... ... 2,941 7.0
Construction, extraction, and maintenance - $150,000 to $199,999. .. ... ... ... ... ....... 747 1.8
occupations .. .. ... 7,196 -9.7 [3200,000 OFMOTe . ..o oot 757 18
Production, transportation, and material movmg Median family income (dollars). .. .. e 45,485 (X)
occupations .. ... ... 12,426 16.7
: Per capita income (dollars)' . .................. 18,998 S (X)
INDUSTRY Median earnings (dollars):
Agriculture, forestry, fishing and hunting, Male full-time, year-round workers.............. 34,807 (X)
and MINING ... ..o e 1,577 2.1 | Female full-time, year-round workers ........... 24,128 {X)
Construction . ... ... . 5,097 6.9
Manufacturing. .. ........... P 10,884 14.6 Number | Percent
Wholesale trade. . .............cooeeneiini., 2399 . 32 below | below
Retail trade. ... ... 9,992 |- . 134 ) poverly | poverty
Transportation and warehousing. and utilities . . .. 2,603 35 Subject level level
Information . .......... . ... . 1,341 1.8
Finance, insurance, real estate, and renfal and POVERTY STATUS IN 1999
leasing. ... AL 3.348 517 Families ... 4740 113
Professional. scientific. management, adminis- With related children under 18 years. ........... 3533 162
trative. and waste management services ... ... .. 5175 701" with related children under 5 years........... 1805| 214
‘Educational, health and social services ......... 20,456 275 '
Arts, entertainment, recreation, accommodation ) Families with female householder, no
and food services . ............. . ... 5173 7.0 husband present....................... 2,990 33.0
Other services (except public admlmstratlon) . 3,684 5.0 | With related children under 18 years............ 2,562 40.6
Public administration. . .......0................ 2,668 3.6 With related children under 5 years. ... .. o 1,336 52.0
CLASS OF WORKER Individuals. . .............cooiiiiiiin. 26,633 17.0
Private wage and salary workers.. ............ .. 56,069 754 |18 yearsandover.............. .. ... 19,094 16.2
Governmentworkers. . .. ........... ... ... 14,859 20.0 BSyearsandover.......................... 2,344 13.2
Self-employed workers in own not incorporated ) Related children under 18 years ............... 7,439 19.5
BUSINESS . . ... P 3,173 4.3 Related children S5to 17 years ............... 5,082 18.3
Unpaid family workers ........................ 296 0.4 |Unrelated individuals 15 years and over......... 11,420 38.2

-Represents zero or rounds to zero.

(X) Not applicable.

"If the denominator of a mean value or per capita value is less'than 30

See text.

Source: U.S. Bureau of the Census, Census 2000.

U 5. Census Bureau

then that value is calculated using a rounded aggregate in the numerator.




Table DP-4. Profile of Selected Housing Characteristics: 2000
Geographic area: Tuscaloosa County, Alabama

[Data based on a sample. For information on confidentiality protection, sampling error, nonsampling error, and definitions, see text]

Subject Number | Percent Subject Number { Percent
Total housing units.................... 71,429 100.0 | OCCUPANTS PER ROOM
UNITS IN STRUCTURE . Occupied housing units ............... 64,517 100.0
f-unit, detached . ... ....... ... ... ... L 41,772 5851100 0r1€8S. . ... 62,565 97.0
f-unit, attached .. ... 1,568 22010110150 ... ... 14247 22
2unifs .. 1,561 221151 0ormore............... .. 528 0.8
30orduUnitsS . ... 3,926 5.5
| 5t0 9units .. ... P 3,688 5.2 Specified owner-occupied units........ 30,790 100.0
| 10t 19units.. ... 3,184 4.5 | VALUE
‘ 20 or more units .. ...... O 5,462 7.6 |Less than $50,000............................ 2,626 8.5
| Mobilehome.. . ... ... . ... ... ... o 10,237 14.31%$50,000t0 $99,.999....... .. ... ... ... ... 11,310 36.7
| Boat, RV, van, etc....................ccooi.. 31 © -|$100,000 to $149.999... . ............. PR 9,662 314
| : ) oo = e $150,000 to $199.999.. .. ........... . = 3716|7121
Q YEAR STRUCTURE BUILT $200,000 10 $299.999. . ........... ... .. ... .. 2.322 75
| 1999 toMarch 2000 ....... .. ... ..... P 1,893 2.71%300,000 10 $499.999. . ... .. ... ... .......... 777 25
1995101998 . .. ... ... ) 8.957 12:51$500,000 to $999,999. ................ A 293 1.0
1990101994 ... ... ... .......0 e 8.060 11.31$1,000,0000rmore........................... . 84 03
1980101989 .. ... ... 12.824 18.0 |Median (doltars). . .-..................... ... .. 106,600 (X)
1970t01979 ... ... 15,197 21.3
1960 to 1969 ..... . ..... e . 9,737 13.6 | MORTGAGE STATUS AND SELECTED
194010 1959 . ... ... 11,494  16.1| MONTHLY OWNER COSTS - .
1939 arearlier . ......... e 3,267 46| Withamortgage ............................. 21,329 69.3
Less than $300 ..................... ... .. 326 1.1
ROOMS . $300t0%499 ... ... 1,547 5.0
TrOOM . ot e 766 1.1 $500t0 8699 ... ... ...l 3.811 12.4
2rooms............ P 2912 41 $700t0 %999 . ... ...l 7.144 23.2
BF00OMS . . o\ 6,600 9.2 $1,000 to $1.499 .. ... e 5.879 19.1
drooms......... N 12,240 17.1 51500081999 .. ............. ... ...... 1,668 54
B TOOMS . . o e e e 17,148 24.0 $2,0000rmore ... 954 3.1
B rOOMS . ..o 13.574 19.0 Median (dollars). ........................ . 902 (X)
7rooms.. ... T LT T 8,377 11.7 {Not'mortgaged .. . -......... F PR 7 9461 =307
BrOOMS . ... .. ... ... e 5,144 7.2 Median (dollars)............. ... ... ... .. . 243 - (X)
QOrMOFE TOOMS . vt e et e e 4,668 6.5
Median (rooms) ......... JS 53 {(X) | SELECTED MONTHLY OWNER COSTS
AS A PERCENTAGE OF HOUSEHOLD
Occupied housing units ............... 64,517 100.0 | INCOME IN 1999 ' . ]
YEAR HOUSEHOLDER MOVED INTO UNIT - Less than 15.0 percent. . ...................... 12,496 40.6
1999 toMarch 2000 .. ........................ 15,453 24.0)15.0t0 199 percent .......................... 5,239 17.0
199510 1998 .. ... L 19,247 298{200to24 9 percent.......................... 4,325 14.0
1990 to 1994 ... ... .. e 9,937 154125010299 percent .. ... . ... ... 2.385 7.7
1980t0 1989 .. ... . ... 8,138 126300to349percent......................... . 1,742 57
1970t0 1979 .. .. .. ... ..l P 5,789 9.0f350percentormore ......................... 4,188 13.6
1969 or earlier .. ... .. e 5,953 9.2 Notcomputed. ... ........................... 415 13
VEHICLES AVAILABLE . Specified renter-occupied units ........ 23,285 100.0
NOME . 5,405 8.4 | GROSS RENT : ) -
£ T 22,268 345|Lessthan $200 ... ... ...l ' 1,660 7.1
e 23,583 366{%200t0%299 ... ... ... ... . 2,020 8.7
Jormore ........: e 13,261 206|8300t0 %499 ... .. ... 7.826 33.6
_ : . $500t0 $749 ... . 7,685 33.0
HOUSE HEATING FUEL 3750 108999 . L 1.706 7.3
Utility gas .. ... 26,002 403]%81000t0 31,499 . ... ... ... ... ... 744 3.2
Bottled, tank, orLPgas ....................... 4,387 6.8 81500 0rmore ... ... . 179 0.8
Electricity. ... ... .. 33,232 515|Nocashrent............................. ... 1.465 6.3
Fuel oil, kerosene, etc ........................ S 174 0.3 |Median (dollars). ... ........ ... . ... ... 487 (X)
Coalorcoke. ... ... ... ... ... ... .. 21 -
Wood ... .. 533 0.8 | GROSS RENT AS A PERCENTAGE OF
Solarenergy. ... i . - -| HOUSEHOLD INCOME IN 1999
Otherfuel ....... ... ... . ... ... .. o 74 0.1]Less than 150 percent.......:................ 3,727 16.0
Nofuelused. . ... ... ..., 94 01]|150to199percent.......................... 2,793 12.0
) 200to249percent ............ 2,255 9.7
SELECTED CHARACTERISTICS 250to299percent....... ...l 1,912 8.2
Lacking complete plumbing facilities ............ : 284 04|300to349percent....................... ... 1,629 70
Lacking complete kitchen facilities.............. : 278 0.4|350percentormore ......................... 8,422 36.2
No telephone service . ................... L 1,716 2.7 |Notcomputed. . ................ .. ... ... . © 2547 10.9
-Represents zero or rounds to zero. (X) Not applicable.
Source: U.S. Bureau of the Census, Census 2000.
4
. U.S. Census Bureau
|
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Lance R. LEFLEUR RoBeRT J. BENTLEY
DIReCTOR GOVERNOR

{ Alabama Department of Environmental Management
L adem.alabama.gov

1400 Coliseum Blvd. 36110-2400 = Post Office Box 301463
Montgomery, Alabama 36130-1463
(334) 271-7700 wm FAX (334) 271-7950

March 2, 2011

To: Dave Davis, Chief 3\
Assessment Section

Environmental Services Branch
Land Division

From: Dylan C. Hendrix, ES
Assessment Section
Environmental Services Branch
Land Division

RE: Trip Report for Site Reassessment
Cracker Asphalt
CERCLA ID No. ALO000472712
Cracker Asphalt Road
Moundville, Alabama 35474

o~

N A On December 9, 2010, Mr. Dylan Hendrix and Mr. Michael Cruise conducted a site visit at the
Cracker Asphalt facility in Moundville, Tuscaloosa County, Alabama. The current business
operating on-site is B&W Heads, which manufactures tank heads and compound dishing for
ship builders. The current owner of the site is Anne Wesselhoeft Smalley, daughter of Conrad
Wesselhoeft, who originally purchased the Cracker Asphalt site in the late 1960’s.

At 10:15 a.m. we arrived on-site and met with Mr. Conrad Wesselhoeft and Ms. Anne Smalley.
We introduced ourselves and explained the purpose of our visit and the scope of the
assessment to be performed. | asked Mr. Wesselhoeft if he was the previous owner of the
property to the west of the site, and he confirmed that he had been a partial owner of the
Southern Resin Company before it was sold to Lawter International. A review of tax records
shows that the current owner of the former Southern Resin Company site is Green River
Biodiesel, Inc. Mr. Wesselhoeft stated that Green River Biodiesel ceased operations eight
months prior to this inspection. We then discussed the issue of the groundwater contamination
underlying both the Cracker Asphalt site and the Green River Biodiesel property. Mr.
Wesselhoeft stated that he had contracted an environmental consultant, Environmental Testing
& Engineering, to conduct groundwater monitoring at the Cracker Asphalt site. Mr.
Wesselfhoeft stated that Mr. John Haddock (Environmental Testing & Engineering) had been
responsible for groundwater monitoring at the site, and that they had ceased monitoring five or
six years ago based on data that suggested attenuation of contaminants in the groundwater. |
asked Mr. Wesselhoeft about the multiple tanks and drums on-site and he stated that they had
not been removed and that some of the tanks still contained bottoms.

y At 10:50 a.m. Mr. Cruise and | began our walkthrough of the Cracker Asphalt site; Mr. Cruise
" collected photographs while | made logbook entries. We first evaluated the large shed and tank

ABAj
Birmingham Branch Decatur Branch 4 q Mobile Branch Mobile-Coastal
110 Vuican Road 2715 Sandlin Road, S. W. : | '. 2204 Perimeter Road 4171 Commanders Drive
Birmingham, AL 35209-4702 Decatur, AL 35603-1333 * * Mobile, AL 36615-1131 Mobile, AL 36615-1421
(205) 942-6168 (256) 353-1713 (251) 450-3400 (251) 4326533
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head manufacturing area directly.southeast of the Cracker Asphalt Road loop. At the west end
of the open shed, we discovered eight drums (55-galion) that appeared to contain a product

" labeled “AW OIL #96”. The drums did not appear to be leaking at the time of inspection. Along

the north side of the shed, there were signs that asphalt had leaked down the sides of the

cinderblock foundation. There were also chunks of solidified asphalt on the ground directly

north of the shed, near a group of large-capacity asphalt tanks. This group of asphalt tanks is

* located east of the Cracker Asphalt Road loop and directly north of the large shed and tank

head manufacturing area. There was evidence of spilled or discarded asphalt and tar on the
ground near the tanks. It appeared that one tank had been cut away from its base and
-removed, leaving about two feet of solidified tank bottoms open to the elements.

. At 11:15 a.m. we assessed the former cooling pond area located in the center of the Cracker
‘Asphalt Road loop. We discovered 18 drums (65-gallon) in this area, and some appeared to
contain solids and liquids while others were empty. We observed several structures within the
area of the former cooling pond that appeared to be small asphalt skimmers. Standing water in
some areas near the former cooling pond exhibited an oily sheen on the surface.

At 11:25 a.m. we walked to the northeast corner of the Cracker Asphalt Road loop and
observed four large-capacity asphalt tanks in that area. We again observed areas of stained
soil and areas where asphalt or tar was solidified on the ground. One of the asphalt tanks in
this area had an open portal at the base and there appeared to be two feet of liquid asphalt or
tar remaining in the tank. We then proceeded to evaluate the group of diesel tanks located in
the northwest corner of Cracker Asphait Road loop. It appeared that all four tanks had been
removed some time prior to the site visit, and there was no evidence of stalned or discolored
soil in the-area. - ——— o -

At 11:35 a.m. we walked to the northwest corner of the site and located the Native American
ceremonial mound that is part of an archaeological research area frequently utilized by the
University of Alabama. South of the ceremonial mound is a small, open field that is also part of
the research area. The lagoon used by Cracker Asphalt to collect storm water runoff is located
directly south of the research field. Mr. Cruise and { evaluated the lagoon, which contained a
low volume of water at the time of inspection. We observed an oily sheen on the water in some
areas, and there was evidence of stratified asphalt or tar along the interior banks of the lagoon.
After evaluating the lagoon, we walked south along the west side of Cracker Asphalt Road loop.
In this area, we observed two large bins containing rusted paint cans, fuel cans, and other
containers. We also located one of the two former asphalt skimmer trenches, which were
located directly west of the former cooling pond. The skimmer trench stlll contalned asphalt,
which had not completely solidified. :

At 11:45 a.m. we walked towards the southwest corner of the Cracker Asphalt Road loop and
observed a dismantled asphalt tank that had been cut into halves. There was pooled asphalt or
tar inside both tank halves, and a strong tar-like odor was persistent in the area. There was
also a small area of spilled or discarded tar on the ground that appeared-to have originated from
-the dismantled tank. We then met with Mr. John Haddock, who arrived at the site as we were
inspecting the dismantled tank. Mr. Haddock stated that he had been responsible for submitting
groundwater monitoring reports to ADEM. Mr. Haddock stated that after most of the _
* contamination had been attenuated, he submitted a request to ADEM to discontinue monitoring;
Mr. Haddock then ceased groundwater monitoring after not receiving any reply from ADEM. |
asked Mr. Haddock the specific functions of the cooling pond and lagoon, and he stated that the
cooling pond was a cooling water holding pond used by the facility and that the lagoon was a
sediment basin for storm water runoff. Mr. Haddock asked to be forwarded copies of all
correspondence with Mr. Wessehoeft and Ms. Smalley.



. At 12:30 p.m. Mr. Cruise and | returned to the B&W Heads office to meet with Ms. Smalley, Mr. -
Wesselhoeft, and Mr. Haddock. We discussed the condition of the site and also the
groundwater monitoring reports that ADEM does not currently have on file. | informed the
owners and Mr. Haddock that 1 would submit a request to look through ADEM's archived files,
where the missing monitoring reports might be found. Mr. Haddock stated that he would search
through his personal files and attempt to locate and forward ADEM the most recent monitoring
report.

At 1:00 p.m. Mr. Cruise and | departed the site.

Attachments:
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Photograph Date: December 9, 2010



Photo 1 B&W Heads main office; located directly south of the Cracker Asphalt Rd.
loop. Photo taken facing southwest.

Photo 2. Former on-site office; facing west from southern end of Cracker Asphalt
" Rd. loop.
Photo 3 Large storage shed near the southeast corner of the site; facing east from

west end of shed. -

Photo 4 Tank heads produced by. B&W Heads. Manufacturing area is located
directly south of the large shed. Photo taken facing southeast.

Photo 5 Drums stored near west end of large shed.

Photo 6 Drums stored near west end of large shed.

Photo 7 North side of Iargé shed, with dirt road leading to the east side of the site.
Photo taken facing east.

Photo 8 Dried chunks of asphalt near the north side of the shéd.

Photo 9 East side of_shed.and tank head manufacturing area;.facing west.

Photo 10 East side of sﬁed and tank head manufacturing area; facing west.

: @;I;:oT;}T ) S}n:=1il ;hed near east side of_the.site, with.asph.alt tanks ih backgroﬁnd.

Photo taken facing northwest.

Photo 12 Group of asphalt tanks near the southeast corner of Cracker Asphalt Rd.
- loop. Photo taken facing northwest.

Photo 13 Solidified tank bottoms where one of the former asphalt tanks had been
' removed. Located in group of tanks near southeast corner of Cracker
Asphalt Rd. loop.

Photo 14 Evidence of asphalt or tar leakage from one of the tanks nearfhe
southeast corner of Cracker Asphalt Rd. loop. .
Photo 15 Area of solidified asphalt or tar on ground near southeast corner of

Cracker Asphalt Rd. loop.

Photo 16 Former cooling .pond, located in the central area of Cracker Asphalt Rd.
loop. Photo taken facing west from east side of loop.

Photo 17 One of several structures located in the former cooling pond area. These
: may have been used as asphalt skimmers.

Photo 18 Group of drums near south side of former cooling pond area. Photo
taken.facing east.



| Photo 19
Photo 20

Pﬁoto 21
Photo 22
Photo 23
Photo 24
Photo 25
Photo 26
Phdtq 27
Photo 28
Photo 29
| Phot§ 30

Photo 31
Photo 32

Photo 33

Photo 34

Alternate view of asphalt tanks on east side of Cracker Asphalt Rd. loop.
Photo taken facing east from center of former cooling pond.

Alternate view of asphalt tanks on east side of Cracker Asphalt Rd. Idop.
Photo taken facing east from center of former cooling pond.

Broken monitoring well in/near former cooling pond area. Based on old
site maps, this appears to be CA-MW4.

Tank near northeast corner of Cracker Asphalt Rd. loop. The tank was
on its side and was slowly leaking a tar-like substance.

‘Group of four asphalt tanks located within the northeast corner of Cracker

Asphalt Rd. loop. Photo taken facing north.

Solidified asphait or tar on ground in area near the four asphalt tanks.
Located within the northeast corner of Cracker Asphalt Rd. loop.

Interior view of one of the four tanks within northeast corner of loop.
There was a black, viscous liquid inside the tank.

Stained soils near base of asphalt tank. Located in group of tanks within
northeast corner of Cracker Asphatt Rd. loop.

-Area within northwest corner of ‘Cracker Asphalt-Rd. loop where group-of . .

four diesel tanks were formerly located. Photo taken facing south.

Native American ceremonial mound near northwest corner of property.
Photo taken facing north.

View of Hemphill Bend, Black Warrior River. Photo taken facing north.
from northwest corner of site.

View of former Southern Resins Company propenty; facing west from

. northwest corner of-Cracker Asphalt site.

Open area directly south of the Native American ceremonial mound.
University of Alabama students use these areas for archaeological
research. Photo taken facing southeast.

Monitoring well directly north of former lagoon, south of the
archaeological research area. Based on old maps of the site, this
appears to be CA-MW1.-

View of former lagoon, located on western side of Cracker Asphalt Rd.
loop. Photo taken facing south.

Solidified asphalt or tar along the banks of the former Cracker Asphalt
lagoon. :




Photo 35

Photo 36

Photo 37

Photo 38

Photo 39

Photo 40

One of two bins containing rusted paint cans, fuel cans, and other small
containers. Located along the west side of Cracker Asphalt Rd. loop.

One of two bins containing rusted paint cans, fuel cans, and other small
containers. Located along the west side of Cracker Asphalt Rd. loop.

Asphalt skimmer located directly west of the former cooling pond area.
Photo taken facing east.

Asphalt tank that was recently dismantled. Located near the southwest
corner of Cracker Asphalt Rd. loop. Note the presence of asphalt or tar in
tank halves.

Spilled asphalt or tar in a small pit near the dismantled-asphalt tank.

Southern portion of Cracker Asphalt Rd. loop. Photo taken facing east
from southwest corner of loop.
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Photo 1: B&W Heads main office;
located directly south of the Cracker
Asphalt Rd. loop. Photo taken facing
southwest.

Photo 2: Former on-site office;
facing west from southern end of
Cracker Asphalt Rd. loop.
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Photo 3: Large storage shed near
the southeast corner of the site;
facing east from west end of shed.

Photo 4: Tank heads produced by
B&W Heads. Manufacturing area is
located directly south of the large
shed. Photo taken facing southeast.
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Photo 5: Drums stored near west
end of large shed.

Photo 6: Drums stored near west
end of large shed.

Photo 7: North side of large shed,
with dirt road leading to the east side
of the site. Photo taken facing east.

Photo 8: Dried chunks of asphalt
near the north side of the shed.
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Photo 9: East side of shed and tank
head manufacturing area; facing
west.

Photo 10: East side of shed and tank
head manufacturing area; facing
west.

Photo 11: Small shed near east side
of the site, with asphalt tanks in
background. Photo taken facing
northwest.

Photo 12: Group of asphalt tanks
near the southeast corner of Cracker
Asphalt Rd. loop. Photo taken facing
northwest.
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Photo 13: Solidified tank bottoms
where one of the former asphalt
tanks had been removed. Located in
group of tanks near southeast corner
of Cracker Asphalt Rd. loop.

Photo 14: Evidence of asphalt or tar
leakage from one of the tanks near
the southeast corner of Cracker
Asphalt Rd. loop.

Photo 15: Area of solidified asphalt
or tar on ground near southeast
corner of Cracker Asphalt Rd. loop.

Photo 16: Former cooling pond,
located in the central area of Cracker
Asphalt Rd. loop. Photo taken facing
west from east side of loop.
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Photo 17: One of several structures
located in the former cooling pond
area. These may have been used as
asphalt skimmers.

Photo 18: Group of drums near
south side of former cooling pond
area. Photo taken facing east.

Photo 19: Alternate view of asphalt
tanks on east side of Cracker Asphalt
Rd. loop. Photo taken facing east
from center of former cooling pond.

Photo 20: Alternate view of asphalt
tanks on east side of Cracker Asphalt
Rd. loop. Photo taken facing east
from center of former cooling pond.
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Photo 21: Broken monitoring well
in/near former cooling pond area.
Based on old site maps, this appears
to be CA-MW4.

Photo 22: Tank near northeast
corner of Cracker Asphalt Rd. loop.
The tank was on its side and was
slowly leaking a tar-like substance.

Photo 23: Group of four asphalt
tanks located within the northeast
corner of Cracker Asphalt Rd. loop.
Photo taken facing north.

Photo 24: Solidified asphalt or tar on
ground in area near the four asphalt
tanks. Located within the northeast
corner of Cracker Asphalt Rd. loop.
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Photo 25: Interior view of one of the
four tanks within northeast corner of
loop. There was a black, viscous
liquid inside the tank.

Photo 26: Stained soils near base of
asphalt tank. Located in group of
tanks within northeast corner of
Cracker Asphalt Rd. loop.

Photo 27: Area within northwest
corner of Cracker Asphalt Rd. loop
where group of four diesel tanks
were formerly located. Photo taken
facing south.

Photo 28: Native American
ceremonial mound near northwest
corner of property. Photo taken
facing north.
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Photo 29: View of Hemphill Bend,
Black Warrior River. Photo taken
facing north from northwest corner of
site.

Photo 30: View of former Southern
Resins Company property; facing
west from northwest corner of
Cracker Asphalt site.

Photo 31: Open area directly south
of the Native American ceremonial
mound. University of Alabama
students use these areas for
archaeological research. Photo
taken facing southeast.

Photo 32: Monitoring well directly
north of former lagoon, south of the
archaeological research area. Based
on old maps of the site, this appears -
to be CA-MW/1.
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Photo 33: View of former lagoon,
located on western side of Cracker
Asphalt Rd. loop. Photo taken facing
south.

Photo 34: Solidified asphalt or tar
along the banks of the former
Cracker Asphalt lagoon.

Photo 35: One of two bins containing
rusted paint cans, fuel cans, and
other small containers. Located
along the west side of Cracker
Asphalt Rd. loop.

Photo 36: One of two bins containing
rusted paint cans, fuel cans, and
other small containers. Located
along the west side of Cracker
Asphalt Rd. loop.
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Photo 37: Asphalt skimmer located Photo 38: Asphalt tank that was
directly west of the former cooling recently dismantled. Located near
pond area. Photo taken facing east. the southwest corner of Cracker
Asphalt Rd. loop. Note the presence
of asphalt or tar in tank halves.
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Photo 39: Spilled asphalt or tar in a Photo 40: Southern portion of

small pit near the dismantled asphalt .| Cracker Asphalt Rd. loop. Photo
tank. taken facing east from southwest

corner of loop.






